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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 NOOTOTOBINEH OTKpbITEIM akuMoHepHbIM obwecTBoM «McnbiTaHns 1 cepTudukauma BeITOBOR U
npomeiwneHHon npopykun « BENNMCy» Ha ocHoBe cOBGCTBEHHOIO Nepesoa Ha PYCCKUA A3bIK aHINOA3bIYHON
BEpCUKM CTaHOapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH lNocynapcTBeHHBIM KOMWTETOM MO cTaHaapTu3auunn Pecnybnuku Benapych

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npoTokon ot 22 Hosbpsa 2022 . Ne 156-M)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HavMeHoBaHWe CTpaHsi Kog cTpaHsl CokpalleHHOe HaUMEHOBAHWE HAaLMOHAEHOMO opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTuaayum

ApmeHns AM 3A0 «HauuoHanbHbIA OpraH no craHdapTusauum
1 MeTtponorin» Pecnybnvkn ApmeHus

benapycb BY locctangapt Pecnybnvkn benapych

Kvprunanga KG KblpreisctaHgapt

Poccug RU PoccraHgapt

YabekncTaH uz YabeKkckoe areHTCTBO MO TEXHWYECKOMY PEerynvpo-
BaHWIO

4 lMpwukasom PenepanbHOro areHTCTBa No TEXHUYECKOMY perynupoBaHuio U meTponoruum ot 30 aerycTa
2024 r. Ne 1142-cT mexrocygapcTBeHHbiin ctaHgapt FTOCT CISPR 17—2022 BeeneH B AelICTBUE B KayecTBe
HauWoHanbHoro ctaHoapTa Poccuiickoin Pepepaumm ¢ 1 ceHTabpa 2025 1. ¢ npaBoM AOCPO4YHOT0 NPUMEHEHUSA

5 Hacrtoawwmin ctangapT noeHTudeH mexayHapogHomy ctaHgapty CISPR 17:2011 «Metogbl namepe-
HWIA XapaKTepUCTUK NO4ABMNEHWUS NACCUBHbLIX (OUINBTPYHOLLWX YCTPOUCTB ANA obecneyeHns anekTpoMarHuTHom
coBMmectumocTtn (EMC)» («Methods of measurement of the suppression characteristics of passive EMC filte-
ring device», IDT).

MexayHapodHel cTaH4apT nogrotoeneH nogkoMmutetom A «MamepeHus paguornomex U ctaTucTude-
ckue meTogbl» MexgyHapogHoro cneyvansHoro komuteta no paguonomexam (CUCIIP).

HavmeHOBaHWe HacTosAWero crtaHgapTa U3MEHEHO OTHOCUTENbHO HaMMEHOBaHWA YKa3aHHOTo MexXay-
HapogHoro ctaHaapTa ons npueedeHus B cootBetcTeue ¢ FTOCT 1.5—2001 (nogpasgen 3.6).

Mpy NpMMEHeHWM HaCTOSILLEro cTaHgapTa PeKOMeHAYyeTCA UCMOoMNb30BaTh BMECTO CCbINMOYHbIX MEXOy-
HapoOHbIX CTaHAApTOB COOTBETCTBYHOLLME UM MEXIoCydapCTBeHHblE CTaHOAapPThl, CBEAEHUS O KOTOPbIX Npu-
BedeHbl B AOMNONHUTENbLHOM NpunoxeHun JA

6 BBE[JEH BINEPBbIE
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HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2011
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro

n3gaHna bes pas3pewleHusn (DE,D,EDEHI:HOTO areHTCTBa rno TeXxHN4eCKoOMy perynmpoBaHUIO
n meTponornun

i
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

METOObLI UBMEPEHUA XAPAKTEPUCTUK NOOABNEHUA NACCUBHbLIX
OUNbTPYKOLWMUX YCTPOUCTB ANA OBECNEYEHUA
ANEKTPOMATHUTHOW COBMECTUMOCTHU

Methods of measurement of the suppression characteristics of passive filtering devices
for protection of electromagnetic compatibility

Oarta BBegeHnsa — 2025—09—01
C NpaBoOM 4OCPOYHOro NPUMEHeHUA

1 O6nacTtb NpUMeHeHuA

HacTosiluui cTaHgapT pacnpocTpaHsaeTcs Ha NaccUBHblE UNLTPYIOLLME YCTPOWCTBa AnA obecnevyeHus
OMC, npumeHsieMble B CUTHamNbHLIX U CUINOBLIX NMHMAX, a TaKkKe B APYrMX Uensax, U ycTaHaBnueaeT MeToabl
M3MEpPEHMWI XapaKTepUCTUK NOAaBNeHUs pagMonomMex.

OnucaHHble METObl MOTYT TAKKe NMPUMEHSATLCA K KOMBMHALMM 3aLLUTHBIX YCTPOWCTE OT NepeHanpsixe-
HUA ¥ QUNETPYIOLLUX SNEeKTPOMarHUTHLIX YCTPOWCTE.

MeToabl U3MepeHMs NMPUMEHSIFOTCA B nonoce YactoT oT 9 k'Y 40 HECKOMbKUX rurarepl, B 3aBUCUMOCTH
oT 060pyOoBaHNSA U CXEMBI UCMbITAHUMA.

MpumedyaHue — OnNUcaHHbIE B HACTOSALLEM CTaHOAPTE METOAbLI M3MEPEHWUIA MOTYT MPUMEHATLCA Ha YacToTax
0o 40 I'u,

CTtaHngapT ycTaHaenueaeT Npoueaypbl Kak Ans ucneliTaTentHbiX nabopatopuid (TUNOBEIE UCMbITaHUS),
Tak v Ansa UcnbiTaHuid Ha npoussoacTee. MeToabl M3MepeHuid NPYUMEHSTCS Kak B YCNOBUSAX 3MNEKTPUYecKoro
CMeLLeHNs, Tak 1 B yCnoBuMsax 6e3 3reKTpMYeckoro cMeLLeHuns.

Mpouenypbl U3MepeHus NpeaycMaTpUBaT Kak YCrOBUSA SMEeKTPUYECKOro CMELLEeHUs, Tak U YCroBUs
©e3 anekTpuYecKoro cmelleHns. Metoabl M3MepeHUil B YCNOBUSX SNEKTPUYECKOro CMeLLeHUs!, Takux Kak ad-
heKTbl HACLIWEHUSA B KaTyLIKax WHOYKTUBHOCTA C MarHWTHbIM CepAeYHVKOM, MPOBOAAT ANA onpedeneHus
HEeNUHEeNHOCTN NoBeAeHUS (PUMLTPYIOLLKMX 3NEKTPOMAarHUTHLIX YCTPOWCTB. OTU UCMbLITAHUS NpegHasHaqYeHb!
AN onpeaeneHns NPUroAHOCTU YCTPOWCTEA B cneuunansHoli obnactu npumMeHeHuns (Hanpumep, npeobpasosa-
Tenu 4acToTbl, NPOU3BOASALLNE UMMNYNbCHBIA TOK 06LLEro BUAA BLICOKOM aMnnuUTyAbl, MOTYT MPUBECTU KaTyLLKY
WHOYKTUBHOCTM K HackllWeHuo). [lonyckaeTca He NpoBOANTL M3MEPEHUS B YCMNOBUAX 3MNEKTPUYECKOro cMeLLe-
HWA, eCN HENMUHENHbIA XapakTep MoXeT GbiTh YCTAHOBMNEH APYTUMU METO4aMU (Hanpumep, Npu OTAeNbHOM
M3MEPEHWMN HaCLILLEHWS KaTyLleK MHOYKTMBHOCTH).

2 HopmaTuBHbI€ CCbINKK

B HacToslem cTaHdapTe ncnonb30BaHa HOpMaTHBHAasA CChINKa Ha cneaylLwuin cTangapT [Ana gaTupo-
BaHHOW CChINKN NPUMEHSIOT TOMNBKO YKasaHHOe M3gaHue CCbiNOYHOro ctaHaapra, Ana HegaTtupoBaHHOW — Mo-
cnefHee usgaHue (BKMYas BCe M3MEHEHUS)]:

IEC 60050-161:1990, International Electrotechnical Vocabulary — Part 161: Electromagnetic compatibil-
ity (MexayHapoOHbIA aMeKTPOTEXHUYECKUIA CNoBapk. MMaea 161. OnekTpoMarHMTHass COBMeCTUMOCTb)

MapaHune ochbuumnansHoe
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3 TepMuHbI, onpegeneHnUa U COKpalleHus

3.1 TepMUHbI U onpegeneHUun

B HacTosweM ctaHgapTe nNpMMeHeHbl TepMUHbL, ycTaHoBneHHble B IEC 60050-161, a Takke cnegyto-
LMe TEPMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHnsImu.

3.1.1 Tok cmeweHuns (bias current): NOCTOAHHLIA UMW NEPEMEHHbLIA TOK C YACTOTOW (MOLLHOCThLIO) CETK
NUTaHWS, NPOTEKAOLLMA MO MPOBOAHUKAM UCMbITYEeMOro (hunsTpyroLLEero ycTponcTea.

3.1.2 nHanps:keHue cmeweHus (bias voltage): [NocToAHHOE HANPsKEHWE UMW HanNpsXXeHUe NepemeH-
HOro TOKa C YacTOTOW (MOLLHOCTbLIO) MUTaHWS CETU, NMpUKNagbiBaemMoe Mexay onpegeneHHbIMW YacTAMM UC-
NbITYyeMOro unbTpyoLLero ycTponcTea.

3.1.3 ucnbiTyemoe o6opyaoBaHue (device under test): PunbTpytoLLee yCTPOWCTBO ANA obecneyeHuns
3MNeKTpoOMarHUTHOW COBMECTMMOCTH, namepsaemoe, KanMbpyemoe 1 UCNbiTbiIBAEMOE B COOTBETCTBMW C HACTO-
ALLKWM CTaHOapTOM.

3.1.4 dmnbTpylowlee YCTPOWCTBO ANA obecneyeHUs aneKTpoMarHUTHoW coBmecTumoctu (EMC
filtering device): OBWwWA TepMKH B HacTosILeM cTaHAapTe, 0603HaqanLWwmin pa3nMyHble BUAbl NO4aBNsOWMX
CXeM, COCTOSALLMX M3 OTAENbHbIX KOMMOHEHTOB UMW KOMIMIEKCHBLIX CXEM.

3.1.5 dmnwbrp (filter). YcTponcTBo, cocTodWwee U3 OTASNbHbIX KOMMOHEHTOB, TAKUX Kak KaTyLKWN NHOYK-
TUBHOCTM WM KOHAEHCATOPbI, NpeAHa3Ha4YeHHoe ANA NoAaBneHust SNeKTPOMarHUTHbIX MOMEeX.

3.1.6 nonHoe conpotuBneHue Z (impedance Z): OTHOWeEHWE HaNpsXeHWs nepeMeHHoro Toka U
(Ha yacTtoTe f) K NnepeMeHHOMY 3MeKTPUYECcKOMY TOKY [/, KOTopoe MOXET BbiTb NPeacTaBneHo B KOMMITEKCHOM
BMAE W BbipaxeHo Kak Z = V/I, oTpaxatowee obLee conpoTUBIIEHWE MPOTEKAHUIO NEPEMEHHONO TOKa; UCMOb-
3yeTcs B Ka4YecTBe NapamMeTpa, XxapakTepu3syloLlwero Kak BYXBbIBOAHbIE (KaTylKa MHAYKTUBHOCTH, KOHOEHCa-
TOPbI Y PE3UCTOPLI), TaK U YeTbipeXBblBOAHbLIE (CUHa3HbIe ApoccenbHble KaTyLIKN) YCTPOCTBAa.

MpumevaHne — Brnwovaer B ceba omuyeckoe R 1 peaktuBHoe X COMPOTUBMNEHWS, OBbIYHO BhipaMaeTcs B
KOMNNeKcHOM BuAae Kak Z = R + (X B NoNgpHLIX KoopauHaTax Belpaxaetcs Kak |Z| exp(jO) (abcontoTHoe 3HadeHue |Z] n
dhazosblv yron B); MoxeT ObITh paboyel XxapakTepUcTUKOW OMNbTPYHOLLEro anekTpoMarHUTHOro YCTPOMCTBA; eduHuLa 13-
MepeHua Z — Om.

3.1.7 BHocumble notepwm (insertion loss): Xapaktepuctuka hunsTpa, NOLKMHOYEHHOMO K NepeaatoLLen
cucteMe, NpeacTaenAlLLas cobol OTHOLWEHWE HANPSXKEHUH, NOABNALWNXCA HAa NMMHUA 40 W NOCcre NoAKMo-
YEHWS UCMNbITYEMOro (PUNLTPYHOLLETO YCTPOMCTRA.

M punMmeyaHne — BHocumbie noTepu N3amMepAarKTCA B neunbenax.

3.1.8 nonHoe conpoTMBNeHWe ucneiTaTenbHOU cxeMsl (impedances of the test circuit): MNMonHoe co-
NPOTUBMNEHNE MEXAY NOPTaMKU UCMbITaTeNbHOWM cXxeMbl 63 NOAKMIHYEHHOro K Heill hunbTpa.
I pupMmeHaHne — ,D,J'IFl M3MEepPEHNA BHOCMMbIX NMOTEPE, KakK NOKa3aHO Ha PpUCYHKe 4, NOonHble CONPOTHUBNEHKNA

obosHaueHbl Zy, Zy1, Z45 U Z; ana conpotuenedns 50 OM; B OTAENbHbLIX CryYanx NofHbie CONPOTUBMEHWS MOryT BbiTh
M3MeHeHbl Ha Apyr1e 3HaYeHus], YTO OTpaxaeT BHELLHWe YCMOBWUS ONpeneneHHoro NpuMeHeHus.

3.1.9 npuemHuK (receiver): CenekTUBHbLIA UMW HECENEKTUBHbIA NPUBOP, TAKOM Kak LUMPOKOMOIOCHbIN
BOMBLTMETP, HAcTpanBaeMblil BOMLTMETP, CREKTPanbHbIN aHannu3aTop UnNu npuemMHas 4yacTb aHanu3aropa Le-
neu.

MpumeyvyaHue — MNogpobHiie cBeAeHUA NpuBedeHsl B 5.2.2.

3.1.10 onopHoe nonHoe conpoTtuBneHue (reference impedance): NonHoe conpoTMBNEHWE NUHUK
UMW NopTa B TOYKE, rAe U3MePSAIOTCH UMW OLEHUBAKTCA BHOCMMbIE NOTEPW UMK S-napameTphbl, KOTOPOE YKas3bl-
BaeTcH B MPOTOKOME UCMbITAHWUNA.

MMpumeyvyaHune — OnopHoe NonHoe conpoTUeneHne obblvHo coctaenset 50 Om.

3.1.11 onopHbIi noTeHuuan (reference potential): MoTeHunan onNsa M3aMepeHUs HanpskeHus, obLIYHO
obecrne4ynBaeMblil METANNNYECKOW NNACTMHOW AOCTATOMHOrO pasMepa, K KOTOPOW MOAKMHYEHb! 3a3eMIisio-
LMe coegMHeHUs UcneiTaTensHoOro obopygoBaHua 1 unetpa.

3.1.12 oTpenbHble KOMNOHEHTHI (single component): OCHOBHbIE KOMMOHEHTbI, MCNONb3yeMble Ar1s
obecneveHns aNeKTPOMarHMTHOM COBMECTUMOCTH, Tak1e Kak KOHOEHCATOPbl UMK KaTYLWKA MHOYKTUBHOCTM.

3.1.13 S-napameTtp (S-parameter): MapameTp MaTpuubl paccesHUss S-maTpuLbl aNemMeHTa S,;,-, Bblpa-
Xawuwmn KoadUUMeHTsbl Nnepegayun 1 oTpaXeHus yCTponcTea.

2
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MpuMmeyaHus

1 OBbIMHO KaxOblil S-napaMeTp OTHOCUTCA K KOMMMEKCHOW HanpsXeHHOCTW 3feKTpMUYeckoro nons (Mnu Hanps-
KEHWIO) OTPaXXEHHOW MMV NMepefaroLle BOMHbI, NpUCyLLEen nafalwlen BoNHe; MHOEKChl TUMOBbLIX S-napamMeTpoB S,j oT-
HOCSITCH K BXOOHBIM W BbIXOAHBLIM NOPTaM, CBA3aHHBIM ¢ S-napameTpamu, KOTopble MOryT U3MEHSITLCS B 3aBUCMMOCTU OT
4acToTbl U MPUMEHATLCA B KOHKPETHBIX YCTAHOBKAX BXOAa W BbIXOAA OMOPHLIX MMAACTUH; MOXET NpeacTaBnsTe 13 ceba
XapaKTepuUCTUKY hUNbTPYHOLLEro YCTPOUCTRA.

Mpumep — S-napamempsi 05 Yyenu ¢ deyms MopmamMu onucbigaromcsi criedyroujum o6pasom:

S S
S_{ 11 12],
Sy1 Sy

rae Sy U Syp — KO3(MULUEHTL! OTpaieHus nopta 1 unm 2 KOMMOHeHTa CXeMbl COOTBETCTBEHHO NPK YCMNOBUKW, YTO Mpo-
TUBOMOMOXKHLIN MNOPT HarpyXeH Ha oNopHoe MofHoe conpoTuBneHue (Hanpumep, 50 Om);

S,4 U Sy, — KOIDULMEHTHI Nepeaaqy, oTobpaxatolume KoathULMEHT Nepesaymn oT BXoAa K BbIXOAy W, Haobopor,
21 M 912 «
OT BbIXOAa K BXOAy. 3HaueHue S,, — XOpOLUMI NoKa3aTenk NoJaBneHus WYMOB ANs curHana, npoxoas-
LIETO YEPE3 KOMMOHEHT.

2 BaxHo oueHuTb ocnabneHue CbOprl curHana, BblaBaHHoe KonebaHuamu S-napameTpOB B 3aBUCMMOCTU OT
4YacToTbl.

3.1.14 cxeMmbl ucnbiTaHum (test circuits).

3.1.14.1 acummeTpuyHana (cMH(a3HbIA pexumMm) cxema McnbIiTaHWKW (asymmetrical (common mode)
test circuit): Cxema ncnbITaHWA, B KOTOPOW BCE BXOAHbIE NMWHUM UCNbITYEMOrO hUnbTpa NOOKNHYEHbI K TEHe-
paTopy CUrHanoB, a BbIXOAHbIE NIMHUN — K NMPUEMHUKY.

MpumeyaHune — Cxema UchbITaHUA AN U3MEPEHUA aCUMMETPUYHBLIX (CUH(A3HBIN PEXUM) BHOCUMBIX (OUNb-
TPOM NOTEPL OTPAKEHA HA pUCYHKE 5.

3.1.14.2 cummeTpuyHan (AaudcpepeHUManbHbLIA pexnM) cxemMma ucnbiTaHu (symmetrical (differential
mode) test circuit): Cxema uamepeHus, B KOTOPOW CUrHan nofaH 4Yepes napy BXOAHbLIX MUHUA UCMbITYEMOro
chunsTpa, a COOTBETCTBYIOWAA napa BbIXOAHbBIX NMMHWIA MNOJKMIOYEHa K MPUeMHUKY; OPYrMe MUHUK HE Harpy-
KEHbI.

MpumeuvaHnune — MNpumep cXxembl UCTIBITAHUIA ANS U3MEPEHUA CUMMETPUYHLIX (AnddepeHUManbHbIA PEXMM)
BHOCMMbIX (hUNETPOM NOTEPL OTPAXKEH HA PUCYHKE 6; U3MepAIOTCS BCe KOMBUHALMM KaX a0 U3 ABYX MWHWIA unsTpa; 3a-
3emneHue unu PE (3awutHoe 3a3emneHue) He paccMaTpyMBaeTcs.

3.1.14.3 HecuMmmeTpU4Hasa cxeMa MchbITaHWW (unsymmetrical test circuit): Cxema namepeHus, B
KOTOPOW CuUrHan nodaH Ha BXOOHYIO JNIMHWUI0 MCMbITYeMoro ouneTpa, a8 COOTBETCTBYIOLWAA BbIXOAHAS NUHUS
NOAKMoYeHa K NPUeMHUKY; Apyrine NUHUW BXOA40B W BbIXOJOB Harpy»eHbl Ha cOrnacoBaHHbIe NoHbIe Conpo-
TUBMEHUS.

Mpumeyvanune — Mpumep CXembl UCTILITAHWA ANA N3MEPEHNA HECUMMETDUYHBIX BHOCUMBIX NOTEPb MMLTPOM
OTpaXeH Ha PUCYHKe 7; Kawaas N1HUS (hunsTpa M3MepseTcsl, BCE HEVCNONb3yeMble MMHUN Harpy>keHbl Ha OMOpPHbIA No-
TEHLMAN C MOMHbLIM COMPOTUBNEHNEM Zyq MK Z; 5.

3.2 CokpalweHun

CMCC (CL1) — cvH@a3HbI gpoccens;

DUT (MO — ucnbiTyemoe obopyaoBRaHuE;
EM — anekTpoMarHuTHbIN;

EMC — anekTpomarHuTHas COBMeCTUMOCTb;
e.m.f. (30C) — anekTpogBmXKyLLas cuna;

GND — 3emns;
HPF — BbICOKOYaCTOTHLIN huneTp;
L — nuHuga;

N — HenTpans;

PE — zawmTHOE 3a3emMneHue;

RF — pagnoyacTora;

SMD — TexHonorus NoBepxXHOCTHOTO MOHTaXa;

TRL (Thru/Reflect/Line) — ckBO3HOW/OTpaKeHHLIA/NUHENHBIN;
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VNA — BEKTOpPHbIA aHann3aTop ueneu;
VSWR — koathhurumeHT cTosivein BomnHbI.
4 Knaccudmkaumsa ounesTpyoLWmUX 3MEeKTPOMarHMTHLIX YCTPOUCTB

MpuUuMepbl hUNETPYHOLLMX ANEKTPOMAarHUTHLIX YCTPOMCTE U NPUMEHUMBIE K HUM METoAbl U3MEpeHUi Npu-
BefeHbl B Tabnuue 1.

Tabnuua 1— lNpumepbl MUNBTPYHOLWMX 3NEKTPOMArHUTHBIX YCTPOWCTB

MpuMepsi Namepsiemble napameTpel 1 MeToAb!
n3MepeHun
Tun dounsTpa 0O60o3Ha4YeHne Unu NpuHUMNuansHas
cxema BHocumble [lonkige S-napa-
BHewHwWi B1A BTSN conpoTue- MeprI
P neHuve P
deppuToBLIE
cepaevHMKN 1
L — 000 o Paspen5 |Pasgen 6|Pasgen 7
nornowjatoLwme
KneLum
[poccenn,
KaTyLUK MHOYK-
TUBHOCTW U M- o— 000 o Pasgen5 |Paspen 6 |Pasgen 7
3MNeKTprUYeckue
warbel
- =]
o (
afhs
e e —
"
HenpoxogHble
O—l |—° Pazgen 5 Pasgen 6 | Pasgen 7
KOHOEHCcaTopbl h A A
MpoxoaHble —=0
ROxoR T Pasnen 5 Paspen 7
KOHOEHcaTopbl
4
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M3amepsiemble napameTpbl M METOLbI

MHUKe) ¢ 3em-
new)

R — cratunuanpyowmin Harpy-
304HbIN pe3ncTop.
Kopnyc 3azemneH

Mpumeps! n3MepeHuin
Ob6o3HayeHne unu NpuHUMNMansHas
Tun counetpa cxema [MonHoe
u BHocumele S-napa-
BHewHwid Bug, s CONpoTHB- -
notepu akHIE METPbI
TpexBbiBOAHLIE T Besrian & o o—
KOHAeHcaTops! T
P I
CuHdasHble
apoccenu
:% Pazgen 7 Pasgen 6 | Pasgen 7
CISPR 12:2007
PeancTopeil —"\ANN— (npunoxe- — —
Hue E)
& ) 14
Nedag dbed L [FL] ]
PuUneTp (MHO- T 53 T :-r] -l- b :
KECTBEHHbIE -7 L I—L‘?—3 Basmen 5 o -

a) OgHa NuHUA Bea HellTpany, ocTanbHbLIe MUMHUW C HelTpansio unu 6e3 HeiTpanu.

4.1 BHocuMble noTepun

4.1.1 PacueT BHOCUMBbIX NoTepb
CTtaHgapTHbI MeTod W3MepeHWs MCMonb3yeT KanubpoBaHHbIA 50-OMHBIR WCTOMHMK CUTrHana u

50-0MHbIM NpYeMHUK. BHOCMMbIE NOTepu onpedenstTca no dgopmyne:

rae a, — BHOCMMbIe noTepu (4B);

- Vo
a, = 20Iogm,

GostExpert.ru
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%

o — BbIXOQHOE HanpsiXeHne XOnocToro Xoda reHeparopa curHana (I'Ipl/l BXOOHOM CONpPOTUBIEHWNN B

50 Owm);
V5 — BbIXOOHOE HanpsKeHue PUNLTPYoLLER CXeMbl.

Teopua 1 gononHuTenbHas MHOPMaLUMsa M3MEPEeHWs BHOCUMbIX NMOTepb MpeAcTaBneHbl B MpUIoXe-
Hun E.

4.1.2 AcMMeTPUYHbIN (CUH(Pa3HbINA) PEXUM

Tak Kak Bce BXOOHbIE M BbIXOOHbIE NIMHWUM COEOUHEHb! napannensHo, M3MepaeTcs TONbKO O4HO 3afaH-
HOe 3Ha4YeHWe NapameTpoB aCUMMETPUYHBLIX BHOCHMEIX NoTepb (cM. 5.2.3).

4.1.3 CummeTpuyHbIN (AndchepeHUnanbHbIA) PeXUM

Kaxgas napa BXOAHbLIX MUHUIA JOMKHA ObiTh U3MEPEHA NO OTHOLLEHWHO K COOTBETCTBYIOLLMM BbIXOOHbBIM
NMHWAM; U3MEPAIOTCA OAHO 3aaHHOe 3Ha4YeHWe UMK 0gHa XapakTepuUcTUKa BHOCUMBbIX NOTEPb ANA KaXA0W nu-
Huw nap. 3asemnawowme Boiogbl v PE-BbIBOAbI (32WLMTHOE 3a3emIieHne) He paccMmaTpuBatTes (cm. 5.2.4).

Hanpumep, ana TpexnuHenHoro cdunsTpa ¢ HeWTpanbHON nNuHWeR (BeiBodbl NuHuid L1, L2, L3, Hel-
TpanbHblia BeiBog N v PE) gomkHel BeiTe BeINONHEHLI cnedyowme namepernus: L1 c L2, L1¢cL3,L2c L3, L1c
N, L2 ¢ N, L3 c N (Bcero 6 namepeHun).

CUMMETPUYHBIA PEXUM U3MEPEHMWS HE MOXET ObiTb MPMMEHEH K OQHONUHERHBbIM hUNbBTPaM Unn KOM-
NOHEHTaM.

4.1.4 HecuMMeTPUUYHBIN peXuUM

Kaxgas BxogHas NUHUS SOMKHa ObiTe M3MepeHa Mo OTHOLLEHMIO K COOTBETCTBYHOLEA BEIXOAHOW MMHUK
CO BCEMW HEWCMONb3YEeMbIMU JIMHUSMW, HArpPy>KeHHbIMM Ha COrMacoBaHHOE NMOMNHoe conpoTueneHne (0BbivYHO
50 Om) k onopHOMY noTeHuuany (cm. 5.2.5).

Hanpumep, ona TpexnuHenHoro ounsTpa ¢ NMHKMEN HernTpanu (BbiBoAdbl NuHui L1, L2, L3, HeWTpanbHbIn
BbiBog N 1 PE) gomkHbl BbITh BbiNOMHEHbI cnegyowme namepenus: L1 ¢ seisogamm L2, L3 u N; L2 ¢ BbIBO-
namu L1, L3 1 N; L3 ¢ Beieogamu L1, L2 1 N; N ¢ BeiBogamu L1, L2, 1 L3.

M3amepeHnss B HECUMMETPUYHOM pPEXMME HE MOTYT BbiTb NPUMEHEHbBI K OOHONUHENHBIM (OUNLTpaM Unu
KOMIMOHEHTaM.

4.2 MNMonHoe conpoTUBNeHue

YacTto dunesTpytollee ycTpoORCTBO ANA obecnedeHus 3neKTpoOMarHMTHON COBMECTUMOCTW onpeaenex-
HOrO MOITHOTO COMPOTMBIIEHWSA MOAKMYAT B CXEMbI ANA YMEHbLUEHWUA HeXenaTenbHbiX TOKOB. Xapakrepu-
CTUKW NoAgaBneHus MoryT ObiTb onpeaeneHbl C MOMOLLBH XapakTepuCcTHK NOSIHOro conpoTuenexnus obomx o6o-
pyLoOBaHWA: NOOKMOYAEMOro YCTPOMCTBA U OPUrMHAIbHON CXEMBI.

MonHoe conpoTuereHne obopygoBaHWsa W, CegoBaTenbHO, XapakTepPUCTUKA NOAaBNEHNS U3MEHSATCA
B 32BMCMMOCTU OT YaCTOThl, yCOBWUIA CMeLLEHWs U T. N. [109TOMy MoOnMHoOe cOonpoTUMBMNEHWE LOMKHO BbiTh 13-
MEPEHO Ha pasnu4yHblX YacToTax. 3Ta 4YacToTHasi 3aBMCMMOCTb MCMOMNb3YEeTCA AN NPOEKTMPOBaHWUS Ounb-
TPYHOLLEro 3reKTPoOMarHMTHOro yCTponcTea. MaMepeHusa NonHOro CoOnpoTUBRMIEHMS MOTYT BbiTh NpOBEAeHbl B
rnonoce 4YactoT oT 9 Ky oo 3 M.

4.3 S-napameTtpbl

4.3.1 O6wKre nonoxeHuUn

OneKTpoOMarHUTHLIE XapakTepucTuku obopyqoBaHUs OnpefensTca S-napamMeTpaMy Kak nogknwyae-
MO0 YCTPOWCTBA, TaK U OPUrMHaNbHON CXEMBbI.

S-napameTpbl 0bopygoBaHusa W, CieAoBaTeNbHO, XapakTepUCTUKMA NO4aBeHNss M3MEHSI0TCS B 3aBUCH-
MOCTW OT YacTOTbl, YCIOBUIA CMeLLeHns W T. M. [oatomy S-napameTpbl JOMKHBI ObiTh M3MEepeHbl Ha pasnuy-
HbIX YacToTax. dTa YacToTHas 3aBMCMMOCTb MCMOMb3YEeTCA ANA NPOeKTUPOBaHWs (OUNBTPYIOLLEro 3MeKTpo-
MarHWTHOro ycTpoicTea. MamepeHua S-napameTpoB MoryT 6bITe NponaBedeHs! B nonoce YactoT ot 100 MITy
no 6 Iu.

4.3.2 S-napameTpbl 060pyaoBaHUs C OBYMsl MOpTaMu

XapakTepucTuKW OBYXBbIBOAHbBIX KOMMIOHEHTOB (APOCCeny, KOHAeHCaTopbl U T. A.) MOTyT ObITh OLEHEeHbI
B BuAe S-napameTpoB 000pyaOBaHWsA C ABYMS NOpTami C MOMOLLBIO MCMbITATENbHOMO YCTPOWCTBA, Kak oTpa-
*eHo Ha pucyHke 1. TpexBbIBOAHbIE (PUNBTPbI (MPOXOAHBIE KOHAEHCATOPbI, APYrMe TPexBbiBOAHbIE (DUMbTPbI)
TaKkKe OLeHMBAaITCH C NMOMOLLbI UCNbITATENBHOIO YCTPOUCTBA B COOTBETCTBUU C PUCYHKOM 2.

BoamoxHbl OBe KOHhuUrypauun nofknwdeHns obopygoBaHUsS ¢ ABYMS NMOPTaMu M UCMbLITATENLHOMO
YCTPOWCTBA: NocrefoBartensHoe coeguHenne nubo napannensHoe coeanHeHne. OgHa w3 3TUX KOHuUrypa-
LM gomkHa bblTe BoiDpaHa B 3aBMCMMOCTH OT NpyMMeHeHust obopyaosaHus. MNocneqoBaTenbHOe coeauHeHWe

6
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0bbi4HO Bblﬁl’lpal-DT AansA ,D,DOCCEJ'IEI:;I, a napannenbHoe — OnA KOHOEeHCaTopoB. O,D,HaKO KOraa KOHOeHCaTopPbl
MCNONb3YHTCA KaK BbICOKOYaCTOTHbIE CbMHbTDbI (HPF), MOXeT BbliTb Bbl6paHO nocnegosarternbHOe coenun-
HEHWE.

-
1

B

1 2 1 =

N

i

Mopt 1 Mopt 2 Mopt 1 k:

c:

i
1' (3emnAa) Q: L 2' (3emns) 1' (Bemns} O ) 2' (3emns)
a) nocrnefoBaTenkHOe coegvHeHue Ong BbICOKOOMHOMO b) napannentHoe coeauHeHWe Ans HU3kooMHoro MO,

MO, oTHeceHHoe k 50 Om oTHeceHHoe K 50 Om

PucyHok 1 — MameputenbHana cxema S-napameTpoB 0bopygoBaHus ¢ TPeEMS BbiBOOAMM

MopTt 1 Mopt 2

i) 2' (3emns)

1' (3emns) (f)-
L

PucyHok 2 — MamepntenbHana cxema S-napameTpoB 0bopyagoBaHusa ¢ TpeMs BblBOOaAMM

XapakTepucTMyeckoe MONHOE COMNpPOTMBIEHME S-napameTpa WCMbITATENbHOIO YCTPOWCTBA LOMKHO
ObITb cornacoBaHo C NMOMHbLIM CONPOTUBIIEHUMEM MopTa aHanusatopa uenei (50 Om).
Koraa ucneitatensHoe ycTpoicTeo cornacosaHo kK 50 Om, BHocuMble noTepw a,, B 4B, moryT 6biTh 3a-
[aHbl cnenytowmMm obpasom:
a,= —20log|Sij§. (2)
MoTepw oTpaxeHus a,, B Ab, onpegensioTca Kak:
a, = —20log|S;|. (3)

4.3.3 S-napameTpbl 060pyAOBaHUSA C YeTbLIPLMSA NOpTaMu
XapakTep1cTuKM 06opynoBaHWUs ¢ YeTbipbMsA noptamMu (M3obpaxeHHble Ha pucyHke 3), Takoro kak C[,
MOTYT BbiTb OLUEHEeHbl C MOMOLLbI S-NapamMeTpoB Ans YeTbipex NopToB (CM. npunoxeHue G).

1
1 (3emns) O Q 2 (3emnn)
M
4 -
Mopt1 | i Mopr2
E !
1¢ 2
[
L
4
3¢ 4
Mopt 3 E : MopT 4
3 (3emns) & Q 4 (3emns)
[4 5

PucyHok 3 — MamepuTtensHasa cxeMa S-napamMeTpoB obopyaoBaHUs ¢ YeTblpbMs NopTaMmu
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MamepeHns ¢ nomoLLblo BeEKTOpHOro aHanusartopa uenen (VNA) gawoT S-napametpbl Sij Ans yeTbipex
noptoB. OgHako S-napameTpbl B CuHaszHoM/guddepeHLnansHOM pexuMMe, MONMyYeHHble W3MEepPEeHUeM
S-napameTpoB, Gonee NpurofHLl ANs ONUMCaHWS XapakTepucTuk obopynoBaHWsa (0anee oroBapuvBaKTCsa Kak
S-napamMeTpbl CMeLLaHHOTo pexnma) [5]1). OTo onpepensaeTca criegyollen opMynon:

Scd11 Scd12
Scd21 Scd22

Sdc11 Sdc12|Sad11 Sad12
Sdc21 Sdc22 | Sad21 Sad22 )

Scc11 Sc:c:12
Sr_{SCC Scd} Scc21 Sc<:22

Sdc Sdd

S11+ S31+ S43+ S33 S12+ S30+ S14 + S34|S11+ S31- S13 — Sz3 S12+ S32 —S1a — S3s

_ 11 So1+Sa1+Sa3+Sa3 Spo+ Sap+ Spa+ Saa
2| S11—S31+ 513~ S33 S12— Sz + Sq4 — Sz4
Sp1— Sg1+ So3—S43 Spp— Sy + Sps— Sss

So1+ Sa1—Sp3— Saz Spo+ Sap— Spa— Sas
S11—S31—S13+S33 S12-S32 - S5+ Szq

Sp1—S41—Sp3+S43 Spp— Sap— Sos+ Sas

MoamaTtpuubl B BbilenpuBeaeHHoW dopmyne oTobpaxakT npeobpa3oBaHue XapakTepUCTUK Mexay
pexumamu, rge:

S — MaTtpuua Ans npeobpasoBaHus U3 CUHMA3HOTo PeXxymMa B CUH(asHbIA;

S.q— Matpuua ansa npeobpaszoBaHns N3 AMddepeHLManbHOro PexnMa B CUHGasHbIN,

S4c — MaTpuua ans npeobpazosaHus U3 CUHMA3HOro pexumMa B AnddepeHumnansHbIn;

S4g — Matpuua ans npeobpasoBaHna n3 AndgepeHLnansHOro pexnuma B AudgepeHLmanbHbii.

Kaxnas nogmarpuia uMmeer YeTbipe arnemeHTa. Hanpumep, Ang nogmatpuubl S

Seeqq — KOIDPULNEHT OTPaXKEHUS HA BXOAE,;

Scc12 — KO3 OUUMEHT Nepeaaym oT BbiXxoda K BXody;

Scepq — KO OUUMEHT Nepeaym oT BXxoda K BbIXoAy;

Sceop — KOIPDUUMEHT OTPAKEHUA Ha BbIXOAe.

OnopHble NOMHbIE CONPOTUBNEHWUA CUMH(asHoro U andpdepeHunansHoro pexuMoB COCTaBNAKT Nono-
BWHY W YOBOEHHOE 3HaYeHne OMOPHOIo MOJIHOMO CONPOTUBNEHUA OeNCTBYIOLWEro nopra CoOTBETCTBEHHO. Ha-
npumep, Korga ucxogHele S-napameTpbl M3aMepeHbl 50-0MHbIMW NpubopamMu, NONHbIE COMPOTMBIIEHUSA NOPTOB
CUHba3Horo 1 auddepeHLMansHOro pexxumos ctaHoeaTes 25 Om u 100 OM COOTBETCTBEHHO.

5 U3mepeHne BHOCUMbIX NOTEPb

5.1 O6wme nonoxeHnA

HacTosiwmin pazgoen onucbiBaeT MeTOAb! 4715 BeINONHEHUS M3MepeHniA BHOCMMBbIX noTtepb MO, [lononHu-
TenbHO MOTYT ObiTb MCNOJIb30BaHbI U3MEpPEHUs S-napaMeTpoB 000pyaOBaHNUs C ABYMS MOpPTaMu, onNucaHHbIe
B 4.3.2. [pymep cxeMbl UI3MEPEHWNIA NOKa3aH Ha PUCYHKe 4.

3
2 : z
-
122 ( w L
neZy; + .
4
1 — reHepaTtop curHana; 2 — duNbTPyOWee YCTpoWCTBO AnA obecrnevyeHWs 3MNeKTPOMarHUTHOW COBMECTMMOCTH (MCnbITyemoe
ofopyaosaHue); 3 — naMepuTenbHbIA NPUEMHIK; 4 — ONOPHbIA NoTeHUWan (MeTannuyeckan nnacTvHa 3asemneHuns); V, — HanpsxeHue
XOMOCTOro X0Aa reHepartopa; V, — BbIXOAHOe HanpsxeHue, Z, — NOMHOe CONPOTUBNEHNe redepartopa; Z,, — MorHoe ConpoTuBIeHue

BbIBOOB (CMEXHbBIX NMHWIA) Ha BXoge WnbTpa; Z;, — MOMHOE COMPOTWBNEHWE BLIBOAOB (CMEXHbIX NWHMA) Ha BbIXOOE (hWUNLTPa;
Z, — NOrHOE CONpPOTMEINEHWE NpUeMHuUKa

PucyHok 4 — Cxema namepeHuin Anst UamepeHnst BHOCUMbIX NoTepb (MpyuMep: 4-nMHeinHbIn ouneTp)
1) Unchpel, npuBeaeHHsIe B KBaApaTHLIX ckobkax, oTHocATea K Bubnuorpaduu.
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5.2 OpraHu3aums U3MepeHun

5.2.1 O6wme nonoxeHns

BHocKMble noTepy hUnbTPYHOLWEro 3MeKTPOMarHMTHOIO YCTPOMCTBA AOMKHbI BbITh M3MEpEeHbl C TOKOM
cMelleHus, a Takke bes Hero.

5.2.2 UcnbiTaTtenbHoe o6opynoBaHue

M puMmedvyaHune — I'Ipoue,qypy M3MEPEHUA MOXHO CYLWECTBEHHO YNPOCTUTEL 3@ CHET MCNONb30BaHWA nNoaxoga-

Lero reHepartopa pas3BepTKM U CUHXPOHHO HACTPOEHHOTo NpueMHKa Un aHanusaTtopa Lenei. XapaKTepHCTMKM BHOCK-
MbIX NMOTEPL 3aTEeM MOXHO CHUTaTb C gucnned mn1m asBToMmatn4eckn 3anmcaTtb.

5.2.2.1 leHepaTop curHanos

PekomeHayeTca MCMonbL30BaTk reHepaTop CUHYCOMAAMNbHBIX CUTHANoB. Takke MOryT ObiTb MUCMOMb30-
BaHbl reHepaTopbl APYrUX CUrHaNoB (Hanpumep, LWYMOBLIE UMW UMMYMbCHLIE), KOTOPbLIE UMET OQHOPOAHLI
BbIXO4HOW CMEKTP B UHTEPECYHOLLEN Nonoce 4acToT, HO B 3TOM Clydae NPUEMHUK OOMKEH UMETb XOPOLUYH
CENEKTUBHOCTb U NoBoYHyo pesekunto. [NonHoe conpoTMBreHne reHepaTopa CUrHanoB AOMKHO COCTaBMATb
50 Om.

5.2.2.2 lNpuemHuk

PekomeHngyeTca Mcnonb3oBaTh CEMEKTUBHLIA MPUEMHWK (MMELWNA xoTa Obl O4HY PE30HaHCHYI Lenb
[0 NepBOro Kackaga ycuneHus). JonycTMMo ncnonb3oBaHWe HeCcenekTUBHbIX MPUEMHWKOB, ECITU TapMOHUKK U
Opyrue HexenaTenbHble YacTOoTbl Ha BbIXOAE reHeparopa AOCTaTOMHO Marnbl, HO CriefyeT NpUHUMaTh B pacyeT
HeonpeaeneHHOCTb M3aMepeHui. MNMonHoe CoNpPoTUBNEHWE NMPUEMHUKA OOMKHO cocTaenaTb 50 Om.

5.2.2.3 VICTOMHMK TOKa CMeLLeHus

cTouHMK TOKa cMelleHnsa gofmKeH BbiTb NnaBatowmum U MMEeTb ABa BblBoga (Ha pucyHke 9 o603Ha4YeHbl
kak E n F), naonupoBaHHble OT 3eMNK, C BO3MOXHOCTBLK 3a3eMNeHus nboro n3 HMX npu HeobxoanmMocTy.

Heobxoaumo obpaTuTe BHMUMaHWe Ha TO, 4TOoObl pagMoYacTOTHLIE MOMEXW, HABOAMMbBIE MCTOYHUKOM
TOKa CMeLleHWs (HanpuMmep, MMNYNbCHBIM MCTOYHMKOM MUTaHUSA), He OKa3biBaM BIMSAHWS HA pesynbraThl W3-
MepeHUs.

5.2.2.4 Kopnyc ons ucnbitaHuin

®uUNbTp JOMKEH MOHTMPOBATLCA B 3KpAHUPOBAHHLIA METANMWYECKUA KOpPMyC, a 3a3emneHue punstpa
OOMKHO BbITh MOOKITHYEHO K HA3Y MEeTannn4eckoro siwuka, 4tobel obecneynBaTb HU3KYH UHOYKTUBHOCTL 3a-
3eMneHus. Paamep Awnka gomkeH bbiTe BeIOpaH Tak, yTobbl 0BecnednTb OCTATOYHOE PACCTOSIHUS MEXOy
UcnbITyeMbiM OUNBTPOM M METannMYeCcKUMWU CTEHKaMW U KPbILIKOW SALLKWKA, HO B TO Xe BPEMSA AOMKHO BObiTh
obecneyeHo KOPOTKOE cCoednHeHMe NPOBOOOB KoAKcuanbHbIX BLIBOAOB K BbiBOgaM dunsTpa. Ans dunstpos
obllero HasHayeHWs peKkoMeHOOoBaHO cpedHee paccTosiHue 5 cM. TMNMYHOEe NMOCTPOeHME WCMbITaTernbHOro
AWrKa ans @unsTpoB obLLero HazHa4eHUsa U (hMNLTPOB NUTAHUS MPUBEAEHO B NpUnoxeHun B.

5.2.3 AcummeTpuyHas (cuHpa3HbIA peXMM) cXxeMa UCNbITaHUN

OuUnbTp JoMmKeH BbITh BKIMIOYEH MEXAY reHepaTopoOM CUIHANOB W MPUEMHWUKOM; BXOOHbLIE W BBIXOOHbIE
AWHWK OOIMKHbBI ObITh CO@OMHEHEI APYT C OPYrOM NapansienbHo, Kak NoKasaHo Ha pUcyHke 5.

(o)
o
S
N
RS

e P
e T

4

1 — reHepartop curHanos; 2 — duneTpytollee YCTPOUCTBO Ans obecnedeHUs 3MeKTpoOMarHWTHOW COBMECTUMOCTM (UCMbITYEMOe

oBopynosaHue); 3 — M3MEPUTENbHBIN NPUEMHUK; 4 — OMOPHbBIA NOTEHLWAN (METANNWYECcKan NNacTUHa 3a3eMneHns); V, — HanpsxeHue

xonocToro xoga reHeparopa; V, — BbIXoAHOE HanpsxeHue, Z, — NorfHoe ConpoTUBNeHue reHepaTopa; Z, — MNorHoe ConpoTUBNEHMe
npUeMHuKa

PucyHok 5 — Cxema ucnblTaHWi ANs U3MepeHns aCUMMETPUYHBIX BHOCUMbIX NoTepb (MpuMep: 4-nNHerHbId unesTp)
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5.2.4 CummeTpuyHasn (udrdepeHUManbHbIi pexXnmM) cxemMa UcnbITaHUNA

Obe BxogHble NMHWK U COOTBETCTBYIOLLME BbIXOAHbIE MUHUA OOMKHbI ObITh U3MEPEHBI C MOMOLLLK U30-
NUPYIOLLWMX TpaHCOpMaTOpPOB, Kak OTPaXeHO Ha puUcyHKe 6. Bce HencnonbayeMble NMUHUKU HE OOMKHbI BbITh
HarpyeHbl.

KoadhdpuumeHT TpaHchopMauum gomkeH obiTe 1:1. Ecniu BeibpaHbl Apyrue KoaduumneHTsl TpaHcdop-
MauuK, TO OHWU JOMXKHbI BblTb OTPaXKeHbl B NPOTOKOME UCMBITAHUA.

MpumeyaHne — HexenatensHoro BAUAHUA XapakTEPWUCTUMK TpaHchopMauum MOXHO M3BexaTb WCMomnb3ys
YETLIPEXTOPTOBLINA BEKTOPHLI aHanvW3aTop Leneil BMecTo TpaHcdopmaTopa.

3
2 : .
— -Zz / L/
A .
4
1 — reHepatop curHana; 2 — duneTpyloLllee YCTPOACTBO AnA obecnevyeHWs 3MeKTpoMarHATHOM COBMECTUMOCTU (MCNbITyemoe

obopynoBaHue); 3 — usMepuTenbHbLIA NPUEMHUK; 4 — ONOpPHLIA NOTeHUWan (MeTannM4eckas nnacTuHa aasemneHus); V, — HanpsxeHue
XOIoCTOro XoAa reHeparopa; V, — BbIXOAHOE HanpsxeHue; Z, — NofHoe ConpoTUBNeHue reHepaTopa; Z, — NOJIHoe CONpPoTUBNEHWE
npuemMHuKa

PucyHok 6 — Cxema vcnbITaHUA Ana U3MepeHus CUMMETPUYHBIX BHOCMMBbIX MOTeph (Mpumep: 4-nMHenHbIn unesTp)

5.2.5 HecummeTpuyHasa cxema UCNbITAHUNA

Kaxgas BxogHas NMHWA M COOTBETCTBYIOLLAS BbIXOAHAsS NMHUS OOIMKHEI BbITh M3MEpeHbl, Hencnonb3ye-
Mble NMUHUW OOMKHbI BbITE NOAKNKYEHB! K ONOPHOMY MOTEHLMAany ¢ COrmacoBaHHbIM MOMHLIM CONPOTUBNEHU-
eM (06bi4HO 50 Om, cm. 3.1.8), kak NOKA3aHO Ha PUCYHKe 7.

2
nxZ,,
4
1 — reHepatop curHana; 2 — cunbTpylLWee YCTPocTBO Ana obecrnevyeHWs aNeKTPOMarHWTHOW COBMECTUMOCTM (MCMbITYeMoe
o6opyaoBaHue); 3 — M3MEPMTENBHbIA NPUEMHIK; 4 — ONOPHbIA NOTEHUMATN (METANMWYECKAn NNACTUHA 3a3emneHus); V  — HanpskeHue
X0rocToro xofda reHepatopa; V, — BbIXOAHOE HanpsmKeHwe; Z, — NofHoe CONpOTWBNEHWe reHeparopa; Z;4 — NONHOoe COMNpPOoTUBNEHME

BbIBOAOB (CMEXHbLIX NWHWIA) Ha Bxoae cunetpa; Z,, — MOMHOE COMPOTUBNEHWE BbIBOOOB (CMEXHbIX MWHMIA) Ha BbiXxode (MNLTPA;
Z2 — NONHOoE CoNpPoTUBNEHWE NpUeMHUKa

PucyHok 7 — Cxema UcnbITaHWii Ans uamepeHns HeCUMMETPUYHbBIX BHOCUMbIX NOTepb (NpumMep: 4-nNUHelHbIN unstp)

5.3 MeTtoabl namepeHui (Nnpoueaypa)

5.3.1 O6wKMe nonoxeHUA

McnonbayloT OBa meTtofa:

a) uneTp 6e3 cmelLleHus:;

b) dwmnbTp NOA MOMHLIM MNOCTOSHHBLIM WUIW MEPEMEHHEIM TOKOM CMELLIEHWUS.

OTu ABa MeTo4a AOMKHbLI UCMONb30BaTLCA ANA aHanM3a dunsTpoB crefyLwnm obpasom:

- Be3 cMelleHua, npuMmeHsaeTca ansa nonockl Yyactot 10 kMuy—10 Mwu;

- rnoa ToKom cmelleHus cebie 100 A, npuMeHseTca ans nonocskl YactoT 10 kKMu—100 MIw.
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TonbKO METOA MCMbITAHWIA, YKA3aHHbIA B HACTOSALEM CTaHAapTe, AOMKeH BbiTb METOLOM WCMbITaHWUA
50 Om/50 OM. DTO 03HA4aeT, YTO BCe MNOMHbLIe CONPOTUBIEHUA CXeMbl UCNbITaHWA Zy, Z4q, Z15 U Zy [OMKHBI
ObiTe 50 OM (cm. 3.1.10).

Mpy HeoBXooMMOCTU BO3MOXKHO UCMNONb30BaHUE METOAOB C APYrMMK M AaXKe HECMMMETPUYHBIMU NoM-
HbIMWU conpoTuBneHusaMn. OguH npuMmep onucad B npunoxeHun C. OBblMHO MeTodbl UCMbITAHWA, UCMOMb-
3ylOLLME 3HAYEHME MOSHOrO CONPOTMBREHUA, oTnnyHoe oT 50 Om, 3aBUCST OT KOHKPETHOIO MPUMEHEHWS W
AOM¥HbI ObITb OMMCaHbl B COOTBETCTBYIOLMX CTaHgapTax Ha obopynoBaHue.

5.3.2 U3mepeHne 6e3 cMeLleHns

XapakTepuCTUKX, NOMNy4YeHHble uamepeHnem 6e3 cMelleHWsl, MOryT OTNMYaTbCA OT TeX, KOTopble Ha-
frnogaloTes Ha NpakTUKe, NOTOMY YTO NOMHbIE COMPOTUBMNEHWS HArpy30K BO BPEMS UCMNbITAHWIA OTNMYaTCs OT
MMEILLNXCA NPW UCMNOMb30BaHMM B pearibHbiX annapaTtax unu cuctemax. Cm. pucyHok 8.

G — reHepartop curHana; Fl — dwuneTpyloulee yctpoinctso Ans obecnevyeHus 3neKTpoMarHUTHOW COBMECTUMOCTU (MChbITyemMoe
obopyaoBanue); R — uaMmepuTeneHbIin NpUeMHUK

PucyHok 8 — Cxema 1CnbITaHWIA ANd M3MEPEHUA BHOCKMMBIX NoTeEpb Be3 cMmeLLeHus

5.3.3 UamepeHue co cMeleHUEM

MeTopq, ucnbITaHWIA TAKOM e, KaK M onucaHHbin B 5.3.2, ¢ nobaesneHvem BydepHON CXemMbl AN UCTOHHN-
Ka Toka cmelleHus. CM. pucyHok 9.

ToK CMeLLeHUsA, NPUNOXKEHHBLIA K MCMbITYyeMoMy hunbTpy, JOMKeH BbiTb HOMUHANbHBIM TOKOM OunsTpa.
[na hunsTpoB, B KOTOPbIX MOCTOSIHHO UCMOMNb3yHTCA BonbluiMe MMNYNbCHbIE TOKW (Hanpumep, npeobpasosa-
TENn 4acToThl), NPU HEODX0AMMOCTH NOAOMPAETCA COOTBETCTBYIOLLMIA TOK CMELLEHNS.

VMcTouHMK TOKa CMelLeHns NoACcoedMHEH K M3MEPUTENLHOW cxeMe Yepes ABe BydepHble cxembl, KOTO-
pble JOMKHbI 0becneynTs 4OCTaTOHHYIO PasBA3Ky MeXay WCTOYHUKOM TOKa M M3MEepUTENlbHOW CXEeMOW B W3-
Mepsaemon nonoce 4acToT. [JonxHbl 6biTe cobnogeHsl TpeboraHus k BydepHbIM CXeMaM, YCTAHOBMNEHHBIE B
npunoxeHuu D.

MCTOYHMK TOKa CMeLleHMs OoMmKeH ObITb M30NUPOBaH OT CXeMbl U3MEPEHUN.

G BN Fl BN R
E F
— BS o
G — reHepartop curHana; Fl — dwuneTpylouwee ycTponcTeo Ans obecnevyeHuss 3neKkTpoMarHUTHOW COBMECTUMOCTU (MCnbITyemoe

obopygosaHue); R — nameputencsHbli npuemHnk; BN — BydepHan cxema; BS — MCTOYHKMK cMeLLeHust (MCTOYHKUK TOKa) — M30MMpoBaH
OT OMNOPHOro NoTeHyuana

PMCVHOK 9 — Cxema UcneITaHuin gns N3MepeHnAa BHOCUMbIX NOTEPb CO CMeLleHeM

5.4 KanuGpoBKa 1 npoBepka

5.4.1 O6wme nonoxeHns

Bce uameputencHoe obopynoBaHue (reHepatop curHana, npuveMHuk, kabenu, aTTeHaTopbl M T. 4.)
[OOIMKHO BbITh OTKanMbpoBaHo K 3aperMcTPMPoOBaHO B HALUWOHAaNbHOM opraHe no cTaHaapTusauuu.

Bce ucnbitatenbHoe obopynoBaHve OOMKHO OblTb OLEHEHO Afs NMOATBEPXAEHWA COOTBETCTBUS BCEM
TpeboBaHuaM. OueHKka TaKkke BKMYaeT B cebs akpaHMPOBaHHbIN AULMK, NpeAHasHavYeHHbIN ANS pasMeLLeHs
chuneTpa 1 BydepHbIX CXEM NPY UCNBLITAHWAX CO CMELLEHWEM, a TakkKe py4YHbIX nepekniyartenen unu 6nokos
pene Ana aBTOMaTU3MPOBAaHHbLIX U3MEPEHWUH.
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Tak kak nonHoe conpoTuereHue ounbTpoB He paBHo 50 OmM, Ha HEKOTOPLIX 3Tanax NpoBepkn Heobxo-
OUMO Takxke ybeauTbCs B KOPPEKTHOCTU (PYHKLMOHUPOBAHUSA UCNbITaTeNsHOro obopyaoBaHuA ANa Hecorna-
COBaHHbIX UCMbITYeMbIX 0ObEKTOB.

5.4.2 MpoBepkKa cxeMbl UCNbITaHUA Be3 cMelleHuA

Cxema uvcnbiTaHuin gomkHa ObiTb MpoBepeHa cepuen M3MepeHWn ¢ OnpefeneHHbIMU OMUYECKUMM
WCMbITaTeNbLHBIMKU LenaMu, Kak nokasaHo Ha pucyHke 10.

TecT A npyvMeHsieTca Ans onpeferneHrs KOPPeKTHOro 3Ha4veHus BbIXOOHOro HanpsxeHus reHepartopa
pagvo4acTOTHBIX CUTHANOB, KOTOPOE PaBHO NOMOBMHE HaNPSXEHWA XONOCTOro Xoda, NPy OKOHEYHOW Harpya-
ke B 50 Om (nonHoe conpoTHUBIIEHWE UCMbITAaTeNbHOIO NPUeMHUKa).

Tect B npumeHsaeTcsa ana onpefeneHns cnocobHOCTW reHepaTopa paguoYacTOTHLIX CUrHanoB K obe-
CMNEeYeHud JOCTaTOYHOrO BbIXOLAHOTO TOKa B UCTIBITYEMble 0OBbEKTbI C HU3KWM MOMHBLIM COMPOTUBIIEHWEM (Takue
KaK (pUNbTPbl C BLICOKMMU 3HaYEHUAMW EMKOCTER).

Tect C npuMeHsieTca AnA onpegeneHns OCTaTtoMHOCTM OUHAMWYECKOro AManasoHa UCNbITaTenbHoro
npUemMHUKa.

Ons tectoB A—C namepeHUsa JomKHbI BbITe NPOBEAEHLI B COOTBETCTBUN C AOMYCKAMMU, YCTAHOBIEHHbI-
MK B Tabnuue 2.

WenermatenbHelid KOpNye

TecT A G R

WcnbiTatenbHelid Kopnyc

G R
Tect B R,
McneiTaTenbHbli KOpnyc
Tect C G 1 R
Ry

G — reHepaTop curiana; R — uameputensHbli NPUEMHUK
PucyHok 10 — Cxema UcnbiTaHWiA ANsi NPOBEPKNU M3MepPUTENbHON cxembl He3 cMeLleHns

Tabnuua 2-— YcrnoBua u 3afaHHbIe 3Ha4YeHWd Ans NPOBEpPKU CXeMbl UCTBITaHWii Be3 cMeLleHns

Tect R v, A
A CkBo3HOM 0.5V (-6 +£0,5) ob
B R,;=0,10m 0,002 x V, (-54 + 1) ob
Cc R, =100 kOm 0,000 5 x Vv, (-66+ 1) ob
HOonyck Ry n R, coctaenset =1 %.

CxeMbl UCMbITaHWIA AOMKHbBI ObITh MCNOSMB30BaHbI B NOSIOCE YacToT, NPU KOTOPOW pesynbTaThl NPOBepKM
COOTBETCTBYIOT TpeboBaHuam Tabnuubl 2, rae Vi, — 30C (B) curHansHoro reHepatopa G, V, — HanpsikeHue
Ha Knemmax n3MepuTenbHOro NpueMHuka. 3HadeHns Ry n R, MOTYT OTNMYaTLCA B 3aBUCUMOCTH OT HacTOThbl 1
ucneityemoro obopynoeanus (UO).
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5.4.3 MpoBepKa cxemMbl UCNLITAHUIA CO CMELLEeHMeM

Cxema ucnbiTaHWi goMnkHa ObiTh NPOBEpPeHa cepueil M3aMepeHuid ¢ onpeneneHHbIMM OMUYECKMMKN UC-
NbiTaTeNbHbIMW LENAMW, KaK OTPa)KeHo Ha pucyHke 11.

TecT A npumeHseTca ANg onpegeneHns KOPPEeKTHOrO 3Ha4YeHWS BbIXOQHOIO HanpsKeHna 13 reHepartopa
paguo4acTOTHOMO CUrHana, KOTOpoe PaBHO NOMOBUHE HaMNPSXKeHWA XONOoCTOro Xo4a, NpyM OKOHEYHOW Harpyske
B 50 Om (NorHoe conpoTUBIEHNE UCMbITATENBHOTO NPUEMHKKA).

TecT B npumeHsieTcs ans onpegeneHus cnocobHOCTM reHepaTopa paguoYacTOTHBIX CUMIHanmoB K obe-
CMeYeHN OCTaTOMHOIO BLIXOQHOMO TOKA B UCMBITYEMbIE OOBLEKTbI C HU3KUM MOMHbLIM CONPOTUBIEHUEM (TaKue
Kak ounbTpbl ¢ DOMbLUMMW 3HAYEHUSIMW EMKOCTER).

Tect C npumeHseTcs Ans onpegeneHns AoCTaTouHOCTU OMHAMUYECKOro OManasoHa UCNbITaTenbHOro
npyUemMHuKa.

[Ona TectoB A—C fomkHbl ObITh BLIMOMHEHLI CrefyLLNe YCNoBUA:

- BbiBogbl E n F He coeguHeHbl (xonoctoi xog, XX);

- BbIBOAbl E U F coeguHeHbl KOpOTKO3aMKHYTO (K3).

Ona tectoB A—C namepeHus OOMmKHbl BbITh NPOBEAEHbI B COOTBETCTBUM C AOMYyCKaMU, yKa3aHHbIMN B
Tabnuue 3.

WeneiTatensHbiA Kopnyc

TecT A G BN BN R

F T

E
— BS

HMenbiTatanbHbli KOpyc

ToatB | g BN - BN R
1
51 s |5
WenbiTaTtensHbIA Kopnyc
TecT C G BN I ] BN R
R
E F
& BS '

G — reHeparop curHana; R — uameputensHbii npuemHuk; BN — BydepHas uens; BS — MUCTOYHWMK cMeLleHus (MCTOYHMK Toka) —
M30MMPOBaH OT OMNOPHOrO NOTEHUMana

PucyHok 11 — Cxema ucnbITaHWid Ana NpoBepK M3MePUTENBHOM CXEMbl CO CMELLIEHMEM
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Tatnuua 3 — YcnoBua U 3afaHHble 3HAYEHWA 18 MPOBEPKK CXEMbI UCMLITaHWIA CO CMELLeHneM

Tect R v, VoV,
XX 0,6 xV, (-6 +0,5)0b
A CkBO3HOW
K3 0,5x%V, (-6 £0.,5)gb
XX 0,002 x vV (-54+1)pb
B R,;=0,10m
K3 0,002 x V (-54£1)0b
XX 0,000 5 x V, (-66+1)0b
2 Ry =100 kOm
K3 0,000 5 x V, (-66 1) gb
Honyck R, u R, coctasnaet +1 %.

CxeMbl UCMbITAHWIA OOMKHBI BbITb UCMONbL30BaHbl B MOMOCE YacToT, B KOTOPOW pesynksTaTbl MPOBEPKK
cooTseTcTBylOT TpebosaHuamM Tabnuubl 3, rae V, — 3[C (B) curHansHoro resepatopa G, V, — HanpsxeHue
Ha KnemmMax W3MepuTeNbHOro NpMemHuka. 3HaqeHns Ry n R, MOryT OTNMYaTbCA B 3aBUCMMOCTM OT HacTOThl U
oT ucnbiTyemoro o6opygosanus (MO).

5.5 HeonpegeneHHOCTb U3MepeHUi

Mpw oueHKe HeonpeneneHHOCTEeN M3MEPEHWIA BHOCUMBIX NMOTEPbL HEOBXOOUMO Y4YUTBLIBATL COCTABMSO-
LWwne HeonpeaeneHHoCTH OT:

- M3MepuTenbLHoro obopyaoBaHusa (OTHOCUTCSH K cneunurKaLmMm Npou3BoOaUTENS);

- MCnbiTaTeNbHbIX Npyucnocobnenni, Bknoydas OydepHble Lenu (OTHOCUTCA K cneundrkaumm nponsso-
OUTens, ecnuv TakoBas UMeeTca);

- WU3MEHEHWS YCITOBUI M3MEpPEHUI (yCTaHAaBNMBAETCS C NOMOLLLI0 MOBTOPHBLIX UCTLITAHUIA).

MoapobHasa nHopMaunsa NpueeaeHa B NPpUNOXeHUn A.

6 WU3amepeHne NONMHOro conpoTUuBnNeHus

6.1 O6wme nonoxeHnA

MSMGDEHME MONMHOro conpoTuBneHusA no npoBoAuUTCA OOHUM U3 OBYX METOLOB: NMPAMbIM METOLOM, KO-
Aa nonHoe ConpoTMBIEHUWE U3MEepPAETCHA HalnpAMYyko, nyTemM MCNorb30BaHUA OSDDWJ,OBGHVIQ ana naMmepeHund
MOJTHOrO CONpPoOTUBNEHNA, N KOCBEHHBIM METOA4O0M, NMPpKM KOTOPOM NOJTHOE CONnpoTUBNEeHWe pacCHnTbiBaeTcs 4e-
pes S—napaMeprl, W3MepPEeHHblE BEKTOPHBIM aHanm3aTopom uenen. CDBpeMeHHbIe BEKTOPHbIE aHann3aTopbl
uenen 06bI4YHO UMetoT beHKLI,VHO pac4deTa NoNnHOoro ConpoTUBNeHnA.

[Tpumeyvyanmne — KocBeHHbI METOO UCMOMNb3YETCA, KaK NpaBuno, Ha yactotax cebilwe 1 Tw,.

6.2 Mpamon meTtog

6.2.1 Cxema ucnbiTaHW¥ U Npoueaypa

MonHoe conpoTtuBneHue MO naMmepsaeTcss ¢ UCNOMb30BaHMEM U3MepUTens MOITHOro COMPOTUBIIEHUS U
NCNbITAaTENbLHOrO YCTPOWMCTBRA.

MonHoe conpoTMBeHWe OOMKHO M3MepAaTbCa nyTem nomelleHns MO B ucneiTaTenbHoe YyCTPOWCTBO C
N3MEHEHWEM U3MEPUTENBHON YacToThl 060pyaoBaHUS N3MEpPEHUs NMOMHOro conpoTueneHus. CooTHOWeEHMe
MEXOY MOMHbIM COMPOTUBNEHUEM W YacTOTOW AOMKHO OblTh 3aperucTpupoBaHo B npegenax Heobxogumon
Mornockl 4acToT.

Moaxodsawas KoMOUHaLMA M3MepuTenbHOro obopydoBaHWst M UCMbITATeIbHOTO YCTPOWCTBA AOIMKHA
ObITb BbiOpaHa cornacHo koHdurypauun MO v nenbiTatensHon YacToTel. MpyuMepbl M3MepeHs NOMHOro Co-
NPOTUBMNEHWA NpuBeneHsbl B npunoxeHun F (nutawowero obopygoBaHusa, SMD, yeTbipexkoHTakTHoro CMCC
WT. o).

Ecnu nogaetcs Tok unu HanpsikeHne cMewenus Kk MO, To 4omkHbl NpuMeHaTbes BydepHbie uenu, Yto-
Bbl U36exaTh BNUSHUA U3MEpUTENbBHOW cxembl. Ecnu oGopyaoBaHe M3MepeHusi NonHoro ConpoTUBNEHUA He
MMeeT BCTPOeHHoW OydepHoin Lenu, To MOXeT ObiTe MCMonb3oBaHa OydepHasa Lenb CXeMbl UCMbITaHWM.
B nocnegHem cny4vae kanubpoBka 4omkHa ObiTe BbINOSIHEHA CO BCTaBNEHHON DydepHOn Lenbo.
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O6opynoBaHue U3MepPeHUsi MOMTHOMO CONPOTUBMEHUS U UCMBITATENBHOE YCTPONCTBO AOMKHBI ObIThb yCTa-
HOBMNEHbI MPK OKPYXKalLWKX YCroBUAX, CBODOOHbLIX OT CYLLECTBEHHbIX M3MEHEHWA TEMNEpPaTypbl U BHELIHUX
3MeKTPOMarHUTHbIX Nonei. KMcnelTatensHasa cucteMa fofkHa BbiTe oTKanubpoeaHa BMECTe C UCMLITYeMbIM
ycTpoicTBOM. [lomkHbl BbiTe 3aperMcTpUpoBaHLl YCHOBUS OKpYKakLLen cpeabl U HAacTPOMKK aHanusaTopa,
ncrnonb3yemble NpW UCMbITAHMAX, TakMe Kak TemnepaTypa, nonoca 4acToT, BXoAHAs paguodyacTtoTHas MoLL-
HOCTb, TOK UMW HanpsieHMe cMeLleHns 1 T. 4. JomkHbl 6biTb y4TeHbl Cnegytolue yCrnoBus:

- CXeMa UCMNbITaHWIA 4OMKHA MMETb JOCTATOYHOE OTHOLeHWe «curHan — wym» (230 ob);

- UCTbITaHWe JOMKHO OblTb MPOBEAEHO MPM HOMUHAmMbHbLIX ycroBusix ans MO, ecnv He ykasaHo uHoe;

- MpW nogayve TOKa UMK HanpsKeHUsa cMelLleHWs HeoBX0AMMO NPUHATE Mepbl MO NPeaoTBPaLLEHUI0 W3-
BeiTouHoro cmelyeHuda ans MO (ocobeHHo B cnyvyae o6opynoBaHusa ¢ hepputamm);

- Ona UCMOMNb3yeMOoro MCMbITAaTeNbHOMO YCTPOWCTBA A0OMmKeH BObiTh BbiGpaH COOTBETCTBYIOWMIA MeToq
kanubposku (XX-/K3-kannbposka, XX-/K3-kanubpoBka/Harpyska 1 1. 4.).

6.2.2 KannbpoBKa cxeMbl UCNbITAHUN

Cwuctema ucnblTaHWin [oMmKHA BbiTe 3aperncTpMpoBaHa B rocyaapCTBEHHOW METPONIOrM4eckKon opraHn-
3auUmu.

HuxeynomaHyTele hakTopbl MOTYT BNUATE HA pe3ynktatel uaMepeHuin MO, noatoMmy cuctema namepe-
HWUW JOMmKHa BbITh OTKANMOpOBaHa ANA yMeHbLIEeHWUA HeonpeaeneHHOCTU U3MEePEeHUn U3-3a BO3AENCTBUA He-
M3BECTHbIX MOMHbIX COMPOTUBIIEHWI, CBA3AHHbLIX C U3MEPUTENBbHBIMU NPUBopamMK, UCNbITaTeNbHbIMW YCTPON-
cTBaMu 1 Kabenamu.

Mpumepom npouenypbl kanubpoeku siensetcs OSL-kanubpoBka, Npy KOTOPOI UCNOMb3YETCA KOMMMEKT
Mep KanubpOoBOYHLIX, BKMOYAOLWMA B ceba cTaHaapTHbIe Mepbl XONocToro xoaa (XX), KopoTKoro 3amblkaHus
(K3) n cornacoBaHHol Harpy3sku. Ecnv Gonblwas ToOMHOCTE U3MEpPEHUn He TpebyeTcs, BO3MOXHO, He noTpe-
OyeTcs UCNONbL30BATL BCE TPW CTaHO4APTHLIE HAFPY3KU KanubpoBoYHoro koMnnekTa obopynosaHus. Moapob-
HOCTK Npoueayp MoryT OblTe HaZEHbl B MHCTPYKLWM MO IKCAMyaTauMm nameputenbHbIX Npubopos.

Mpw BoamoxHoCTU cTaHaapTHoe MO MoxeT BbiTh MCNONb30BaHO ANA NMOBbLILLEHWA TOYHOCTH N3MepeHuniA.

6.2.3 HeonpeneneHHOCTbL U3MEpPeHUN

Cnegytolime akTopbl OMKHBI ObITE PACCMOTPEHEI MPK OLEHKE HEeoNnpeaeneHHOCTen N3MepeHnin, cea-
3aHHBIX C U3MEPEHUSIMU C MOMOLLBI 0BOPYAOBAHUS OMS U3MEPEHMS NOMHOMO CONPOTUBIEHUS:

- HeonpeeneHHOCTL KOMMNOHEHTOB, CBA3aHHasn ¢ 000pyN0BaHUEM N3MEPEHUS MOMHOMO CONPOTUBINEHNS
(OTHOCUTCS K cneundmrKaLnum npoussoanTens);

- HeonpeaeneHHOCTL KOMMNOHEHTOB, CBS3aHHAS C UCMbITATeNbHbIM YCTPOWCTBOM (OTHOCUTCH K Cne-
Luudrkauumn npon3BoaUTENS, ECINK TaKOBaA UMEETCH);

- HeomnpeaeneHHOCTb KOMMNOHEHTOB, CBA3aHHasA C M3MEHEHUAMW YCITOBUA M3MepeHni (ycTaHaBnmBaeT-
C$1 C MOMOLLIbIO MOBTOPHLIX UCMBITAHWIA).

MogpobHasa nHopMauus nprueegeHa B NPUNOXeHUNA A.

6.3 KocBeHHbIW MeTOq

6.3.1 Cxema namepeHus v npouegypa

6.3.1.1 Ob6Lwure nonoxeHus

MonHoe conpoTtueneHne MO moxeT BbITh OLeHeHo Mo ero S-napameTtpam. B aTom cny4ae S-napameTpbl
M3MepAITCS C NOMOLLBLI aHanuaartopa uenei. B 7.1 gaHo onucaHne cxembl U3MepeHus S-napaMeTpoB.

MonHoe conpotueneHve MO mMoxeT BObITb paccyuMTaHo No S-napameTpaM OOHOro, ABYX WINKU YeThipex
noptoB. Heobxogumo obpaTtuTe BHUMaHWE Ha TO, YTO 3HAYEHWS MU3MEPEHHbLIX S-NnapamMeTpoB AOMKHbI ObiTh
TakuMuy xe, kak y MO, n gomkHbl BbITh HE3aBUCUMbI OT PasnWYHbIX BIUAHWA UCNbITATENBHOMO YCTPOWCTBA.

6.3.1.2 OnpepeneHue ¢ NOMOLLbK S-napamMeTpoB O4HOro NopTa

Cnegnyloulasi hopmMyrna Mcnonb3yeTcs Ans BbIYUCMEHWUS NONHOMO ConpoTusnexnus Z, no Sy, rae Zy —
OMOpHOE MOMHOE COMNMPOTUBIEHME NOPTa (CM. PUCYHOK 12).

1+ 8
Zy =24y ﬁ (5)
Mopr 1
o— Z

S *
° ul

PucyHok 12 — OgHonopToBOE M3MepeHre ABYXBbIBOAHOMO 0bopyaoBaHna
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6.3.1.3 OnpegeneHne c NOMOLLbI S-NnapameTpoB ABYX NOPTOB

MonHoe conpotueneHue MO moxeT ObiTe onpeaeneHo ¢ NOMOLbBH S-napameTpoB, U3MEPEHHbIX Bek-
TOPHBIM aHanu3aTopoM Lienu, ¢ MCNonb3oBaHWeM COOTBETCTBYHOLLEro UCMbITAaTENLHOMO YCTPOMCTBA, KakK Mno-
Ka3aHo Ha pucyHkax 13 n 14.

a b
\ \
o Zy o)
Mopr 1 Mopr 2
nOpT 1 - + LY |
\ 0y [ |
a' b' 33Mnﬂ
a) NpUMep Cxembl 3MEPEHUSA b) akBMBaneHTHan cxema

PucyHok 13 — MamepeHune S-napameTpoB And onpefeneHns nofHoro conpoTueneHns obopynoBaHus
C NOCMNeaoBaTenbHbBIM BKIIOYEHUEM

ab
4 \_
R Mopr 1
opt
Z,
nopT1 - LY 1
LYY
e ow o—T—2
a) MpuUMep CXeMbl M3MepeHHs b) sKBMBaneHTHas cxema

PucyHok 14 — 3amepeHne S-napaMeTpoB ANd onpeferneHns NonHoro conpoTueneHns obopynoBaHus
C napannenbHbIM BKMIOYEHNEM

S-napameTpbl JOMKHBI ObITh OLeHeHbl MeXay ABYMS OMOPHLIMY MracTuHamu (a-a') u (b-b'), kaxgas ma
KOTOpbIX oTkannbposaHa meTofoM TRL-kanubGpoBKW UMK C NMOMOLLBID KOPPEKTUPYIOLWWX S-napaMeTpoB, 13-
MepeHHbIX Mexay noptamMn 1 U 2 Ans aNexkTpUYeckux ANUH NUHWUA.

Mpennonaras cummeTpuuHble ceoiicTea MO, cpegHune koahhMUMEHTLI OTPaXeHUs U nepenaqv onpege-
NATCH Kak:

S11 + Sa2 S12 + S21
Re=—F=nT=s—7—
(6)

Ecnu seinonHsetcsa yenosue |27 >> |(1 — T)2 — R2|, nonHoe conpoTuenexne obopyaoBaHns Z, paccyn-
ThiBAa€TCH CUCTEMOWM YpaBHEHUIA (7) n (8):

[ONS NocnefoBaTenbsHOro BKIHYEHUS:

(1+RZ -T2
2, =2, R, 7)
Angd napannernbHOro BKN4YeHusA:
2T
ZX:ZO (1_R)2_T2’ (8)

roe Z,— xapakTepucTU4eCKOe MOMHOe CONPOTUBMNEHME UCMbITATENbHOMO YCTPONCTBA.

Ecnuv npegbiaylimne ycrioBus He BbIMOIMHEHbI, UCMNbITATENBHOE YCTPONCTBO MOXET BNUATL HA pe3ynsraThl
M3MepeHWI, 1 ypaBHeHusa (7) u (8) moryT aaTe olWMBOYHBIN pesynbTaT.

MonHble CONPOTUBIIEHUST S-NapamMeTpoOB ABYX NOPTOB, OMUCaHHBIE B HACTOSALLEM MOAMNYHKTE, MOryT OT-
NU4YaTbCH Ha BBICOKMX YacToTax OT TeX, UTo onucaHel B 6.3.1.2, noTomy 4TO S-napameTpbl O4HOr0 NopTa MoryT
3aBUCETb OT CTPYKTYPbl UCMOMbL3YEeMOro UCMbITATeNbLHOro YCTPOUCTBA.

6.3.1.4 OueHka c NOMOLLLK S-NnapaMeTpoB YeTkIpex NopToB

MorHble conpoTuBneHns cuHasHoro 1 andgepeHumansHoro pexumos Z, u Z; MO moryT BTk onpe-
AeneHbl Ucxoas M3 S-napaMeTpoB CMEeLIaHHOro pexuma S.. U Sy C MOMOLLbLIO Creaylowero ypasHeHus,
ecnim MO wmeet xopowyk cummetputo. OnpegeneHve S-napameTpoB CMELLaHHOMo pexuma npuBeLeHO
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B 4.3.3. MNonHble conpoTuBneHna Z. u Z, nonyqeHsl 13 ypasHeHuin (9) u (10) npu dakTuyHecknx nsmepeHmnax
S-napameTpos. Heobxognmo 06paTuTb BHUMAHKUE, YTO Z 4 W Zy, ABMNATCA ONOPHLIMU MNOMHBIMU COMPOTHB-
neHuaAMKM Ansa cuHdgasHoro u auddepeHUMansHOro peXXMMOB COOTBETCTBEHHO!

7 _7 (+RP-T¢
c - S0 21,

- I Scc11 + Sce22

S B (9)
T = Sec12 + See21.
c=— 3

(1+ Ry -T2
2T ;
Sdd11 + Sddz22

Ry = 20411 =dd22

Zy=2Zgo

(10)

T = Sdd12 + Sdd21
d= 2 .

6.3.2 KannGpoBKa cxembl UCNbITAHUN

Cwm. 7.2.

6.3.3 HeonpeneneHHOCTbL U3MEpPeHUN

HeonpeneneHHOCTb W3MEPEHWI MOSMTHOrO COMPOTUBMNEHMA C MOMOLWbLID S-napamMeTpoB CBszaHa C He-
onpefeneHHoCTb naMmepeHuin S-napametpos. Cm. 7.3.

7 U3mepeHue S-napameTpoB

7.1 Cxema uzMmepeHus U npouegypa

7.1.1 O6wWmMe NnonoxeHns

AHanusaTop uenen (50-omHas cucTema) Ucnonb3yeTcs Ans uamepeHus S-napametpos MO. BekTop-
HbI aHanNM3aTop Lenen — 3TO MHCTPYMEHT ¢ yHKUMEN onpedeneHns S-napameTpoB NpsiMo Npyu U3aMepeHuin
aMnnuTygbl U asbl pa3nUyHbIX NagalLlMX, OTPAXKEHHbLIX U NpPOXoaAwWwmMx BonH. PucyHok 15 nnnwctpupyet
CXeMy Ons M3MepeHWs ABYX NOPTOB.

S-napameTpbl JOMKHbBI ObITb M3MepeHsl, korga MO noMelLeHo B UCMbITAaTeNbHOE YCTPONCTBO, C N3MEHE-
HUEM M3MEPUTENbLHON YacTOTbl aHanu3atopa uenen. OTHoWeHWe Mexay S-napaMeTpaMu 1 4acTOTON OOMKHO
ObITb 3abuKCMpOBaHO B Npeaenax TpebyemMoi Nonockl YacToT.

TOK MNW HanNpsKeHWe CMELLEeHNsA OO0MKHbl MPUMEHATBCS NP UCNONb30BaHUK BydepHbIX Lenen, YTobbl
n3bexarb BNNAHWUA N3MepUTEenbHON cxeMbl. Ecnu aHanuaaTop uenei He MMeeT BCTPOEHHbIX BydepHbIX cxem,
TO B CXEME WUCMbITAHWIA MOTYT MCMOMb30BaTLCH CEPUMIAHO BhinyckaeMble T-obpasHblie couneHeHus. B nocnes-
HEeM crnydae kanmbpoBKa OOSMKHA OCYLLECTBNATLCA C NpUCcoeavMHeHHoN OydepHOn cxeMon.

Korna Heobxoanmo onpeaensth TONbKO BHOCUMBIE NOTepy |S,4|, M3aMepeHus MoryT BbiTe NpoBeaeHs! ©
MCMNOMb30BaHWEM TPEKUHTr-reHepaTopa U u3aMepuTernbHOro NnpueMHUKa BMeCTO aHanuMsartopa uenein, onucax-
HOTO BbILLE.

Cerepoii
aHanusaTop

¢ Q

|

o

PucyHok 15 — Cxema naMepeHus S-napameTpoB ABYX MOPTOB
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Ho

TpekuHr-reHepaTtop MamepuTenkHbLIf NpUeMHUK

PucyHok 16 — AnbTepHaTUBHas MaMeputeneHas cuctemMa ans naMmepeHus BHoCUMbIX notepb MO
(McnonbayeTcs KOMOMHALMA TPEKWMHI-reHepaTopa U U3MEPUTENBHOTO NPUEMHKKA)

AHanusaTop uenen 1 NcnbiTatenbHOE YCTPONCTBO AOMKHbI BbiTh YCTAHOBMEHbI B OKPYXKatOLLMX YCMNOBM-
AX, cBOBOAHbIX OT CYLLECTBEHHbIX M3MEHEHWIA TEMNEPATYPbl U BHELIHWX 3MeKTPOMarHUTHbIX nonew. Mcnbita-
TenbHasa cucTema gomkHa BbiTb oTkanubpoBaHa BMeCTe C UCMbITATENbHbIM YCTPOUCTBOM. [py UcnbITAHUAX
[OMKHbI ObITh 3aperncTpUMpoOBaHbl YCNOBUS OKPYKAKLLEN CPeAbl, TAKWE Kak TeMnepaTtypa, HAacTPOMKK aHanu-
3aTopa, Nonockl YacToT, BXOAHAsA paguMoyacToTHas MOLLHOCTL, TOK UMM HaMNpsXeHWe CMeLLeHus 1 T. 4.

Hanee npuBegeHbl NpuMepbl TpebyeMblx XapakTeEPUCTUK CUCTEMbl U3MEPEHWS S-NapameTpoB:

- OVWHaMMWYeCKUIA QuanasoH JomKeH ObiTb 4OCTAaTOYHbLIM ANA U3MepeHus ocnabneHuns MO;

- NS MCNbITaHWIA OOMKHbI BbIGMpaTbcs COOTBETCTBYLME kKabenu, coeanHnTeny, agantepsl U T. 4. Co-
eaVHEeHWs OOMKHbl BbiTh 3aTAHYTHLI C yKa3aHHbIM KPYTALLMM MOMEHTOM;

- UCMNbITaHUE JOMKHO BbiTh BINOMHEHO NPU HOMUHAMBHBLIX ycrnoeuax Ans MO, ecnu He ykazaHo WHOE;

- MpuW nogaye TOKA UMK HANPSXKEHUS CMELLEHNS crefyeT cobnioaaTe OCTOPOXHOCTL, YTOBLI MCKITHUYUTL
n3bbiTo4Hoe nogmarHuyneaHne MO (ocobeHHo B cnyyae obopynoBaHus ¢ hepputamm).

7.1.2 WUcnbiTaTenbHoOe YyCTPONCTRBO

7.1.2.1 O6wme nonoxeHus

Kak npaeuno, O nogkniovaeTcsi kK aHanu3aTopy Lenew kabenamu. HekoTopble kaTeropumn obopyaoBsa-
Hus, Takve kak SMD-o6opynoBaHvwe v obopygoBaHWe ¢ BbIBOAAMW, MOTYT HE NOAXOAWTb ANSA MOAKNHOHYEHWS
Hanpsimyto. Mo3TOMY OHWM OOMKHBI M3MEPATLCS C MOMOLLBIO UCNBITATENBHOTO YCTPONCTRA. Ha cnegyrowmx pu-
CYHKax NpuvBeaeHbl NpuMepbl YCTPOMCTB ¢ nedaTHbiMy nnatamu (PCB), koTopble NCNonb3yrT NnaHapHbIe ne-
pefatolime NMHUKA, TaKue Kak MUKPOMONOCKOBLIE U KOMMMAaHapHEIE, C XapakTePUCTUYECKUM CONPOTHUBIEHUEM
50 Om. CoeguHnTenu NogKMYeHbl K BeiBoAaM nevaTtHon nnatbl. O6o3HaveHWa onpedeneHsl Ha pucyHke 17.

Mognoxka
MpoBoaHWK

Mwukpononockosas NMHUA

CoeguHuTens

E KoHuesoii BbiBOR,

PucyHok 17 — CuMBONMYECKWE NpeacTasneHus
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7.1.2.2 WcneiTatenbHblie ycTponcTea ana SMD-obopynoBaHus

7.1.2.2.1 [eyxBbiBogHOe obopynoraHue. [locnegosaTensHoe COedUHEHWE

Ha pucyHke 18 npuBegeHo ucnbiTatenbHoe YCTPOMCTBO ANs M3MEpPEHMs S-napamMeTpoB ABYXBbIBOAHOIO
obopydoBaHus Npu NocnefoBaTensHOM coeduHeHn. MakcuMmaneHo gonycTumas yactota — okono 6 Iu.

OnopHasa NNockocTk

TonbKo UCTbITaTENBHOE YCTPORCTBO YcraHoBneHo AByxBbiBOAHOE obopyAoBaHue
PucyHok 18 — McnelTatensHoe ycTpoicTBo ANg ABYXBbLIBOAHOIO obopyaosaHusa (nocnegoBaTensHoe CoeauHeHne)

7.1.2.2.2 [ByxBbiBOgHOE 0bopydoBaHue. [lapannensHoe coeguHeHne
Ha pucyHke 19 npuBefeHo UCNbITaTENbHOE YCTPOWCTBO AN U3MEPEeHUa S-napaMmeTpoB ABYXBLIBOAHOMO
obopydoBaHus Npu napannensHom coeguHeHnn. MakcumansHo gonyctumas yactota — okono 6 I'u.

TonbKo UCNBITaTENLHOE YCTRORCTBO YetaHoBneHo AByxBbieoaHoe oGopyaoeaHue
PucyHok 19 — WcneiTaTenbHoe yCTPOMCTBO AN ABYXBbIBOAHOrO 06opyaoBaHus (NapannensHoe coeguHeHne)

7.1.2.2.3 TpexBbIBOOAHON hUNbTP

Ha pucyHke 20 npueegeHo ucnbitTatensHoe ycTPOMCTBO ANA M3MepeHus S-napaMeTpoB TPEXBbLIBOAHOIO
cunsTpa. MakcumaneHo gonyctumas Yactota — okono 6 'y,

7.1.2.3 WcneiTaTenbHble ycTpoicTBa Ans obopyaoBaHvs c BbiIBOAaMU

7.1.2.3.1 [ByxBbiBOgHOE 0bOpyaoBaHue C BbIBOAAMM

Ha pucyHke 21 npuBeaeHo ucnbiTatensHoe YCTPOUCTBO ANS M3MepeHus S-napamMeTpoB ABYXBbIBOAHOIO
obopyLoBaHUs NpW NocrnefoBaTensHOM UKW NapaniensHoOM coeguHeHun. MakcuManbHo gonyctuMas 4acTto-
Ta — okono 1 I'u.
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OnopHan IockocTE
ToNbKO MENBITATENBHOE YCTPORCTBO YCTaHOBNEH TPEXBLIBOOHOW HUnbTp

PucyHok 20 — McnelTaTensHoe ycTPOMCTBO ANs TPEXBLIBOAHOIO hunsTpa

Bwug ceepxy Bwua ceepxy

Bup cGoky Bua B nonepedHom paspese

— I

Bup cHusy Bun cHuay

MocneaoearenbHoe coeqUHeHUE MapannensHoe coeguHeHWe

PucyHok 21 — McneiTatensHoe YCTPOWCTBO ANS ABYXBLIBOOHOMO 060pyd0BaHUSA C BbIBOAAMMU

7.1.2.3.2 TpexBblBOgHON hUnbTP

Ha pucyHke 22 npuBegeHo UcnbiTaTenbHOE YCTPONCTBO ANA U3AMEPEHNs S-NnapamMeTpoB TPEXBLIBOAHOMO
dunsTpa ¢ BbiBOogaMuU. MakcumanksHo gonyctumas yactota — okono 1 My,

7.1.2.4 WcnbiTatensHble yCTponcTea Ana obopynoBaHUa ¢ cepaeqHMKOM

MO, Takoe Kak peppuTOBble CEpPOEYHUKM UMM heppUTOBLIE KOMbUa, W3MepsieTca C UCMbITaTenbHbIM
YCTPOWCTBOM, B KOTOPOM NPOBOASALLWIA NpoBOA NoMelleH B oTBepcTue MO, kak nokaszaHo Ha pucyHke 23. Tak-
Xe cM. npunoxeHve H.

Heobxopumo obpatuTe BHUMaHWE Ha To, YTOObl NMPOBOAHWK, MOMELLEHHbLIA B LEHTP OTBEPCTUA, Bbin
oTueHTpupoBaH B MO ¢ nomoulbto npoknagku. MNMpoBog B OTBEPCTUMM AOMKeH ObiTh pasMelleH napannensHo
NnacTUHE 3a3eMneHuns.
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Bwun ceepxy

Bup cHuay

PucyHok 22 — WcnelTaTensHoe YCTPOWUCTBO ANA TPEXBLIBOAHOMO (PMNLTPa C BeiBOAAMU

Bua ceepxy

Mpoxnapxa

CE

PucyHok 23 — WcneiTaTenbHoe YCTPOMCTBO ANg obopyaoBaHWUs ¢ CepaeyHUKOM

7.2 KanubpoBKa cXeMbl UCNbLITAHUNA

Kabenu n ucnsitatensHoe yCTPOWCTBO, MPUCOEAMHEHHBIE K aHAaNM3aTopy Lenu, BNUSAKT Ha pe3ynsraT
n3mepeHuns. YTobbl MCKNIOYUTL ITU BIIUAHKS, JOMKHA OblTh NpoBegeHa kanmbpoBka.

[om«eH BbITb NCNONBL30BAH OAWH M3 CrefyLWNX METOA0RB MNOMHON KannbpoBKW N-NOPTOB:

a) SOLT-kanmbpoBKa: UCMONb3YIOTCS YeTbipe BuAa KannbpoBOYHbIX Mep (KOPOTKOE 3amblkaHune! Xono-
CTOIN xoa/Harpyska/CKBO3HOM);

b) TRL-kanubpoBka: MCNONb3YTCA TPU BUOA KanuMbBpOBOYHLIX Mep (CKBO3HOW/OTpaXKeHHbIR/MuHen-
HblA [6]).

MoopobHas npouenypa npoBedeHUs KanubpOBKW yka3aHa B WHCTPYKLUUW MO 3KCOMyaTauuu aHanu-
3aTopa.

Mpumeyanune — Tonbko AnsA BHOCUMbIX noTepb, 1/|S,,[, AOCTATOYHO BLINOMHMTE KANKUBPOBKY, MCMOMNb3YIOLLYI0

CKBO3HOW cTaHAapT (T. . CKBO3HYI0 kanubposky). OoHako anstepHaTMBOW ¢ Bonee BbICOKOW TOYHOCTBIO ABNAETCA Kanu-
GpoBKa ABYX NMOPTOB.
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Mpumepbl KanMBpoBOYHO Mepbl (MUKpONonockoBeie NuHUKM) Ans TRL-kannBpoBku oTpakeHbl Ha pu-
CYHKaX HUXKe.

CkBO3HON

OTpa¥eHHbIA

NuHuA

PucyHok 24 — lNpumep ctadgapToB Ang TRL-kanvbpoBku

7.3 HeonpegeneHHoOCTb U3MepPEHUN

Mpu oueHKe HeonpeneneHHOCTen M3MepeHnii, B KOTOPbIX UCMOmMb3YeTCA BEeKTOPHbIN aHanu3aTop uenei,
AOIMKHBI BbITh YYTeHbI crieaylowmne akTophbl;

- HeonpeaeneHHOCTb KOMMOHEHTOR, CBA3aHHbLIX C aHanW3aTopoM Lenei (CM. CripaBoYvHble 3HaYeHUs);

- HeonpeaeneHHOCTb KOMMOHEHTOB, CBA3AHHbLIX C UCMbITATENbHBIM YCTPOWCTBOM (CM. crnieuudukaLuo
W3roTOBWUTENS, €CNY Takas UMeeTcs);

- HeonpeaeneHHOCTbL KOMMNOHEHTOB, CBA3aHHasi C M3MEHEHUAMM YCIOBMIA U3MepeHuii (ycTaHaBnMBaeT-
CSl C MOMOLLbIO NOBTOPHLIX UCMBITAHWIA).

Eonee nogpobHasa nHgopMauua npueeneHa B NpUoxeHun A.

8 lMpeacTtaBneHue pe3ynLTaToB

8.1 ObwwKe nonoxeHnA

MMpoToKon N3MepeHWin JOMKEeH coaepaTh Mo KpaHeln Mepe crneayloLlme JaHHbIe:

a) cxemy WcnblTaHWi (M3MepUTENbHBIA NPUBOP U UCNbITAaTENBHOE YCTPOMCTBO);

b) ycrnoBus ncnbiTaHWin: PaaMOYaCcTOTHBIA BbIXOA (TOK, HAMpPSKEHWe), HanpsiKeHWe UK TOK CMeLLeHUs
nT A

C) YCMOBUSA OKpyKaKLler cpebl: TemnepaTypy, BNaXHOCTb U T. 4.;

d) meTogbl Kannbpoekw/Banuaauum;

e) TOYKYy U3MepeHus;

f) pesynbtartbl M3MepeHud (Hanpumep, B hopme Tabnuubl UAW QuarpaMMbl, COAepKalleid BHOCUMble
notepu B feuunbenax kak hyHKLUMIO YaCcTOTbl B OPTOrOHAMbHbLIX NONyNnorapMMUYeckMx KoopauHatax);

g) HeomnpegeneHHOCTb U3MEPEHN;

h) cnucaHwe (poTO MnNK 3CKU3) NOOKNHOYEHUS UM MOHTaXa YCTPONCTBA K CXEME UCMBITaHUN C ykasza-
HMEeM BMAa W pPa3MepoB UCMbITATENbHOMO KOHTeMHepa/yCcTpoNCcTBa M MPUCOEeQUHUTENBHBIX NPOBOOOB (ECnu
TpebyeTca);

i) TOMHOE onucaHuWe UchbiTyeMoro obopyaoBaHusa (HanpyuMep, NOPSAKOBLIA HOMEpP, CEPUIHLIN HOMEP,
TeXHWYeckne AaHHble, NPUHUMIManbHas cxema);

j) bOaty v Bpems uamepeHui;
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k) MMs M OOMKHOCTb NULA, BbIMOMHUBLLETO M3MEPEHME;

|) ocHoBononaratwLMe cTaHaapThl U cneundrkaummy;

m) BHOCHMbIE MOTEPW, MOMHOE COMPOTUBIIEHWE U S-MapameTphl B 3aBMCUMOCTU OT NapamMeTpoB, KOTO-
pble OOMKHbl ObITb U3MEPEHbI B COOTBETCTBUU ¢ 8.2—8.4.

8.2 BHocuMbIe noTepu

HDOTOKDH NCNbITAHWIA SOIMKEH cogepxartb cnefylwuime gaHHble:
- NONHOEe ConpoTUBINEHNnE CXeMbl WCMbITAHWUA,
- MakCumMalnbHO U3MepUMbIe BHOCKMMbIE NOTEPU B CXEME UCMbITAHWIA.

8.3 MNMonHoe conpoTuBneHue

B npoTokone vcnbiTaHWin JOMKHO ObiTh yKa3aHO 3Ha4YeHWe OMNOPHOro MOJSIHOMO COMPOTMBIEHWS MOpTa,
€CNnun MCNoNb3yeTCA KOCBEHHbIA MeTon namepeHuin. [lonHoe ConpoTUBNEHNE He YKa3blBAETCs, eCN MCMNOoMb-
3yeTca NpPAMON MeToq U3MepeHun.

8.4 S-napameTpsbl

[NpoTokon ucnbiTaHU OOMMKEH codepXaTk OnucaHWe HasHa4YeHWsa NopTOB M OMNOPHOro MNOMIHOMO COMpo-
TUBNEeHWA nopTa.
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MpunoxeHune A
(o6azaTtensHoe)

HeonpepeneHHOCTL U3MEPEHUIA XapaKTePUCTUK NOJaBNeHu s
(hUNLTPYIOLMX 3NEKTPOMarHUTHbLIX YCTPOUCTB

A.1 Metoauka oLUeHKHU

A.1.1 O6wme nonoxeHnA

Mpexge Bcero paccMaTpuBaloT B3aMMOCBSA3b MeX Y M3MepPAeMOoii BENUYMHOW Y (BHOCKMMbIE NOTepH, NOMHOEe Conpo-
TUBNEHWE UMK S-NapameTpbl) 1 KONWYECTBOM BXOAHbIX BENUYMH X, OT KOTOPbIX 3aBMCWT Y. BaauMocBAsb AomkHa coaep-
KaTb KKAYH BEMUYUHY, BKMOYAA BCE MOMNPABKW W KOPPEKTUpYHOLLWe (haKkTopkl, KOTOPbLIE MOFYT BHOCUTbL CYLLECTBEHHbIA
BKNaf B HEONpPeAeneHHOCTb Pe3ynbTatoB U3MepeHui.

3atem onpeaensioT X;, OLEHOYHbLIE 3HaYEHWA BXOOHbIX BENUYNH X, Kayaasa u3 KoTopbix BasmpyeTtca Ha cTaTucTuye-
CKMX aHanwusax cepwii HabnogeHuid NNy onpegensaeTca ApyrMMu cnocabamm.

A.1.2 CraHgapTHas HeonpeaeneHHOCTb U(x;)

A.1.2.1 Obwure nonoxeHus

YTtobbl onvcaTh Kaxkayio BIMAOLWYIO BENWYMHY, KOTOPasa BHOCUT BKNaa B CYMMAaPHYH0 HEONPeOEeneHHOCTs U3Mepe-
HUIA, ee MAEHTUMDULIMPYIOT Kak X; B 3@BMCMMOCTN OT €€ TUMa M paccquThIBaloT cTatncTuieckum (Tun A) nubo apyrum me-
TogoMm (Tun B). MeTon Tuna B gomkeH NpuMeHATLECA B criydae, ecnn MMeroTca AaHHble NPon3BOAUTENS UMK KanubpoBkK,
MeTod Tvna A JOMmKeH NPUMEHATLCA TONBKO K 060pyAoBaHWK, AN KOTOPOro HEBO3MOXHO YCTAHOBWUTE OaHHbBIE MPOW3BO-
AvTens unu KanwbpoekK (HanpUMep, K cneuManbHbIM TECTOBBIM agantepam Unv UCnelTaTenbHeIM YCTPOUCTBaM).

A.1.2.2 Tun A (cTaTUCTUYECKUU METOA)

MeToa oueHkM TMNa A MOXET OCHOBBIBATLCA Ha NOBOM CTaTUCTUYECKOM METOAE AR paccMaTpuBaeMblX AaHHbIX.

OnucartenbHas cTaTMcTuka AaHHblx (HAanpuMmep, cpegHee 3Ha4eHne | U CTaH4apTHOE OTKNOHeHWE O AN AaHHbIX)
rnorny4eHa cTaTtMcTU4eckuM meTofom. CTaHAapTHas HeoNpeaeneHHOCT U(X;) — 3T0 CTaHAAPTHOE OTKIIOHEHWE OT CpefHe-
ro 13 N 3Ha4eHWI U3MEPEHUI, KOTOPOE BhbipaxXaeTcs Kak:

u(x,-):%, (A1)
n
rae N — KONMUYeCTBO AaHHbIX.

A.1.2.3 Tun B (gpyron meTon)

3T0T noaxon TpebyeT naoeHTUUKALUKN BCEX 3HAYUMBLIX KOMMOHEHTOB HEONPEAENEHHOCTH U OLIEHKN UX BENMUYMHBI.
CooTeeTcTBYHOWAA hYHKUMA pacnpeneneHnsa BEPOATHOCTM OoMmkHa BbITe BeibpaHa Takum obpazom, YTobkl « HopManu3o-
BaTb» KaXXabl BO3OENCTBYIOWMWI hakTop K CTaHOapPTHOMY OTKITOHEHWUIO.

MeTtog Tvna B ocHoBbIBaeTCA Ha Niobow 3Ha4YMMOW AOCTYNHOW MHPOpMaLWUM, TAKOW Kak:

a) [aHHble NpenbliayLLMX U3MEPEHWH;

b) cneundukaunmn NnponsBoaUTENS;

C) OaHHble, NPeaoCcTaBneHHbIE B MPOTOKONAaxX KanmbpoBKM UMW ApYTiX NPOTOKONax;

d) aKkcnepuMmeHTanbHbIe pacyHeTHBIE NOKAa3aTenu;

€) Opyrue aHHbIe.

A.1.3 CymmapHas cTaHAapTHas HeonpeaeneHHOCTb U (y)

CTtaHaapTHbIE OTKITOHEHWA OT BCEX HOPMANW30BaHHBLIX KOMIMOHEHTOB HEOMPEAENEHHOCTH, T. €. CTaHAAPTHLIE He-
onpefeneHHocTu u(x;), aatem 0bbeAUHAIOTCA B ONpPeaerneHHy0 CyMMapHyl CTaHOapTHYH HeonpefdeneHHocTb uU(y)

(c KBagpaTHbLIM KOPHEM):
u(y) = JZ_ [eutx) ], (A.2)

roe ¢; — KO3(PUUMEHT YyBCTBUTEIBHOCTH; OMUCHIBAETCA Kak Pasfivyne OLEHOK ¥ C U3MEHEHWEM 3HaYEHUN BXOOHbLIX
OLIEHOK X;.
A.1.4 PacwupeHHan HeonpeaeneHHocTb U
KoadhdhmumneHT oxearta k NpMMEHAETCA ANg pacllMpeHns CyMMapHOW CTaH4apTHOW HeonpeneneHHoCcTH, YTobbl
rnokasaTtb MHTEPBar, UMEILLUA YPOBEHL 4OCTOBEPHOCTU (Hanpumep, k = 2 AnA ypoOBHS 4OCTOBEPHOCTU NPUBNM3nTensHo
95 %).
PacwupeHHaa HeonpeaeneHHOCTL NonMy4YaeTcs U3 CreaylLLEero ypaBHeHus:

U = kug(y). (A.3)
A.2 NpepctaBneHue HeonpeneneHHoCTH

MpaBunbHbI cnocob nNpeacTaBneHus HeonpeaeneHHOCTH U3MEPEHWNIA B NPOTOKONE UCMbITAHWIA — 3TO ONuUcaHue
paclUMpeHHoid HeonpedeneHHOCTU U k-chakTopa ¢ ypoBHeM JocToBepHocTW. Hanpumep:
M3MepeHHbLI peaynsTaT paeeH (y + U) ab unu Om, k = 2 (ypoBeHb focToeepHocTu 95 %).
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Heobxogumo obpaTuTbL BHUMaHWE Ha TO, YTO aHanvM3 HeonpederneHHOCTEe M3MepeHWii OCHOBaH Ha Habope ao-
nyLeHUin. 3To OOMKHO BbITe onpedeneHo 1 3af0KyMeHTUpoBaHo. Ecnn dhakTUYeckuini cueHapui M3aMepeHns oTnn4yaeTcs
OT 3TWX JOMNYLUEHUA, OLeHKa HEONpeaeneHHoCcTH ByneT HEBEPHON 1 A0MmkHa BbITh NepecynTaHa 4nsa yCTpaHEeHUs OTKMo-
HEHWS.

A.3 Mpumep pacyeta HeonpeneneHHOCTU U3MepeHUH. BHOcKUMBIe noTepu

AHanus HeonpefeneHHocTU B Tabnuue A.1 oTpaxaeT noaxon npumeHeHus ISO/IEC Guide 98-3 [4] k meToay W3-
MepeHWA BHOCUMbIX MoTepb, kanoxeHHoMy B 5.3. [pegnonaraetcs, 4To aHanua Tuna B, Tpebyowmrin noeHTUdUKaummn
BCEX CYLLECTBEHHbLIX (DaKTOPOB BMUAHWIA M OLEHKM WX 3HA4YeHWI, BbiNofHeH. Korga namepsaeTcst 3HaqMTensHoe Konmye-
CTBO (hUNLTPOB, HanpuMep B NPOMBILLNEHHON Cpefe, aHanu3 HeonpeneneHHoCTU M3MEPEHUA MOXET ELLEe OCHOBLIBATLCA
Ha meToge A. B kaxgom criyyae BOCMPOM3BOAMMOCTL OMNpeaeneHns 3HaYeHW M3MEPEHMWI OCHOBBIBAETCA HA aHanuse
TUNa A, Koraa naMmepsaemMas BenMdMHa (T. €. BHOCUMbIE NoTepu unsTpa) onpeaensaeTca NOBTOPHO B CEPUM UBMEDEHUI.

Tabnuua A.1— HeonpedeneHHOCTb M3MEPEHWUIA BHOCUMBIX NMOTEPb (NpUmMep)

3HadeHne BoamoxHoe KoadhdomumeHt Cranaaptian
MICTOMHUK HeonpeaeneHHoCTH ; KoadduumeHt u HeonpeaeneHHoC T,
nb pacnpeneneHue YyBCTBUTENBLHOCTU b6
leHepaTop curHana G2) 0,2 MpsimoyroneHoe 1,732 1 0,12
anEMHMKa) 0,2 MpaAMoyronsHoe 1,732 1 0,12
Banuoauma cxembl WCMbl-
ﬂ,) A 0,5 MpaAmMoyronbHoe 1,732 1 0,29
TaHWi
BocnpoussogumocTb 0,1 HopmanksHoe 1 1 0,1
CymmapHas cTaHgapTHas o o - - 035
HeonpeneneHHoCTb U, ’
PacwwpeHHass Heonpefe-
_ — — — — 0,70
neHHoctb U ana k=2
2) Ecnn Ucnonb3ayeTcs aHanM3aTop Lenei, To MoxeT BbiTb TOMbKO OAHO 3HaYeHUe AN U3MePUTENbHOM KoMMnekTa
(reHepaTtop curHana + NPUEMHUK); 3Ha4YeHWe HEeONpPeaeneHHOCT 3aBUCUT MMaBHbIM 0BbpazoM OT cTabunbHOCTH 13Me-
puTensHoro obopyaoBaHus.
b) HeonpeaeneHHOCTL M3MEpeHUi CXeMbl MaMepeHuii (kabenu, NenbiTaTenbHbIA AWKUK U T. [.) — peayneTtaT npoue-
Oypbl NpoBepKK cornacHo 5.4.2 n 5.4.3.

[Mpwn ycnoBusx, NpUBEAEHHBLIX HIDKE, PACLUMPEHHAA HEOMPEAENEHHOCTb ANA U3MEPEHUSA BHOCUMbIX MOTEPL (OUIb-
Tpa (cuHhasHbii pexum Bea cmelleHns) coctaensaet £0,7 ob.

a) lNMonocy yactoT ansa aTux namepeHn gonyckarTt oT 10 kMy go 1 MMw.

b) Wcnonk3yloT cxemy U3MepeHUid COrmacHo PUCYHKY 8.

c) TouHo cobniogarT Npoueaypy U3AMEPEHUS, ONUCaHHYo B 5.3.

d) Banugauuio npUrogHoCTH CXeMbl UCNBITAHWIA cornacHo 5.4.2 BLINOMHAT 40 Havana dakTUyeckoro uamepeHunst
BHOCUMbIX NOTEPb. 3Ta NPOBEPKA N3MEPEHWUS MPOAEMOHCTPUPYET, 4TO CXEMAa UCTLITAHUIA NPUMEHUMA NS U3MEPEHUSA MO-
CTOAHHOIO 3Ha4YeHUss BHOCUMBbIX MOTepPb B npefenax +0,5 ob B Tpebyemoil nonoce 4acToT, Korga u3MepseTca CTaH4apTHOe
3atyxaHue.

[ononHUTENBHO aHanua HeonpeneneHHoCT M3MEpPEHUsT BHOCUMBLIX NOTEpPb AOMKEH YYWMThIBaTh cneaywliue
YCIOBUS.

1) Cuctema ucnbiTaHuii (HanpUMep, CUrHamnbHbLIA reHepaTop U NPUEMHUK) MoXeT ObITh BKITKOYEHa B OOWH UCMbITa-
TenbHbIA Npubop.

2) Tak kaK nany4yaemMble NOMEXN OKpPYXKatoLLen cpedbl MOTYT 3HAYUTENBHO BNUATL Ha pe3yrnbkTaTthl UCMbITAHWA, U3-
MEpPEHNA OOMkHbI ObITh BBIMNOMNHEHBI TaK, YTOOBI MUHUMW3MPOBATL OLUMOKM OT TAaKMX BHELUHWMX MOMEX Ha AOMNyCTUMOe
3HayeHue. MoxeT noTpeboBaTbCa MCMONbL30BAHWE 3KPAHWPOBAHHLIX UCTLITATEMLHBLIX ALUMKOB MW 3KPaHWPOBaHWE BCEW
CcXeMbl ucnbiTaHuin. OCTaToMHOE 3HAa4YeHWe, BLI3BAHHOE MOMEXaMy, A0MKHO DbITb Kak MUHUMYM Ha 6 Ab Huxe namepeH-
HOTO 3HaYeHWS.

3) PekomeHayeTca MCMonb30BaTh M30NMPOBaHHBLIE aTTEHIATOPbl (BCTPauBaEMble B CXEMY BbiXOOA CUrHANbHOMO
reHepaTopa 1 BXoga W3MEPWUTESIbHOrO NpUeMHKKA) ANS YMEHbLUEHUA BIUAHWS KO3UUMEHTa CTOAYEN BOMHLI MO Ha-
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npsxeHuo (VSWR) 1 pe3oHaHCOB Ha pe3ynerarhl UCMbITaHUA. 30MMpoBaHHbLIE aTTEHKATOPbl HE UCMOMbL3YKOT NpU Mpo-
BeneHuu kanubpoeky 0bopyaoBaHWUA C OBYMS NOPTaMU C BEKTOPHLIM aHanu3aTopoMm Lieneid.

4) OueHka HeonpedeneHHoCTU A0MmKHa ObiTe NPOBEAEHA MO CXeMam, OTPaXeHHbIM Ha pucyHkax 8 u 9 cooTeeT-
CTBEHHO (B 3@BMCUMOCTU OT NPOBEAEHUS UCMbITAHUIA CO CMEeLLeHneM unu 6ea).

5) BnuaHue paccornacoBaHHOCTW coeanHUTENEeN, kabenen 1 UCNbITAaTENBHOTO ALLKMKA YCTPaHAETCA Npyu Bepyuduka-
LIMOHHBLIX M3MepeHusax cornacHo 5.4.2 1 5.4.3.

A.4 TMpwumep pacyeta HeonpeaeneHHocTU U3mMepeHui. NonHoe conpoTUBNeHue

AHanwna HeonpeneneHHoCT B Tabnuue A.2 oTpaxXaeT nogxon oUueHKM HeonpegeneHHocTy anda Metoga nimepeHms
MOMHOro ConpoTuBneHnsd, onMCaHHoro B 6.2.

Tabnuua A.2— HeonpegoeneHHOCTb M3MEPEHUS NOMHOMO CONPOTMBNEHUS (MPUMED)

VICTOYHWUK HEONPEeAEeneHHOCTI SHateie, Bespokon KoadhchuumeHt Koaddmumare Heocl:'lTa-leHiiZLHHaoirb
Pen ab pacnpefenedue e YYBCTBUTENLHOCTU 5 'E‘u/ ?
{s]
O6GopyaoBaHne W3MepeHUs
PYA P 0,66 MpsAmMoyroneHoe 1,732 i 0,12
NOSIHOMO COMPOTUBMEHUSA
WenbiTatenbHoe yerpon- 0,5 MpaAmMoyroneHoe 1,732 1 0,29
CTBO
BocnpouzeBogumocTb 0,29 HopmankHoe q 1 0,29
CymmapHas cTaHgapTtHas . . . e 048
HeOoMpedeneHHOCTb U, !
PacwupeHHas Heonpege-
! _ - — — 0,96
neHHocte U pnsa k=2

[Mpw ycnoeusix, NpyBeAEeHHbIX HKXE, pacluMpeHHan HeonpeaeneHHocTe ANns U3MEePEeHUs MOMHOMo CONPOTUBIEHUS
Ha vacTtote 100 My 6e3 cmeweHus coctaensaeT £0,96 %.

a) MamepeHne npoBogaT cornacHo 6.2 n npunoxeHuo F.

b) MO — gpoccenb Tuna SMD u ero Tunoeorn napameTp |Z| = 1 kOm Ha yacTtote 100 My,

c) ObopygoBaHue Ana M3MepeHUsi NOMHOIo CONPOTUBMNEHUS oTKanubporaHo no cxeme XX/K3/Harpyska.

d) Cxema ucnbITaHWI (UChbiTaTeNbHOE YCTPONCTBO) NpoBepeHa No cxeme XX (UCnbITyeMblid NOPT He NOAKIIOYEH K
semne) n K3 (Mcnonb3yeTca KOpOTKO3aMKHYThIA YW C TaKUMK XKe pasmepamu, kak 1 MQO).

A.5 Mpumep pacyeta HeonpeaeneHHOCTU U3MepPeHUN. S-napamMmeTpbl

AHanus HeonpegeneHHoCT, NPUBEAEHHBIM B Tabnuue A.3, oTpaxaeT noaxod OUeHKW HeonpeneneHHoCTN Ans Me-
Toga usmepeHus S,, u S,, Ha dYactote 100 MI'y Ges cmelleHns; Tabnuua A.4 oTpaxkaeT NPUMEpP HEONPELEereHHOCTH
M3MepeHnin Sy 1 Sy,.

Tabnuua A.3— HeonpeaeneHHocTs namepenui |Sy4| v [S,,| (npumep)

e RSB 3HadeHue, BosamoxHoe Koadh - KoadhduumneHt eOCTaeH'EéaF;THaoi
TOHHUK Hennpe/eneHHocTi ob pacnpegeneHue HRMEHT YYBCTBUTENBHOCTH HEonp .D.ﬂg RHOCTD,

AHanuaaTop uenew 0,026 [MpamMoyronsHoe 1,732 1 0,015
Cxema usmepenunt (kanub- |, 4198 | MpsmoyronsHoe 1,732 1 0,288
poBka)
BocnpouzeogumocTb 0,078 HopmankHoe 1 1 0,078
CymmapHas  cTaHgapTHas - - o o 0.30
HEOoNpPeaeneHHoCTb U, '
PacwwupeHnHaa  Heonpege-

K _ — — —_ 0,60
neHHoctb U pna k=2
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Tabnuua A4 — HeonpegeneHHOCTb U3MepeHUi |Sqq| 1 |Syp| (Npumep)

FOCT CISPR 17—2022

MICTOMHUK HEeoNpeaeneHHOCTH SHavepue, Bosmoasion Koadbcpmument lkasthpuLlists Heocn:)ae,;ﬂe?'gi?;m
b pacnpeneneHue YYBCTBUTENBEHOCTH 6 '
AHanusaTop uenewn 0,014 [MpaMoyroneHoe 1,732 1 0,008
Cxema wamepennit (kamu- | o057 | MoamoyronsHoe 1,732 1 0,016
bpoeka)
BocnpoussogumocTb 0,010 HopmankeHoe 1 1 0,010
CyMMapHass  cTangapTHas - . - - 0.021
HEONpeneneHHoCTs U, !
PaclwwupeHHas  Heonpege-
. — — — — 0,04
neHHocTb U ana k=2

Mpu ycroBusx, NPUBEAEHHLIX HIXKE, PACLUNPEHHARA HEOMNPEAENEeHHOCTb AN M3MEPEHUsA 3HaYeHnd Sy, 1 Syp, Sy 1
S, coctaenset 0,60 u 0,04 b cooTBETCTBEHHO.

n puMmedaHue — Ons o6opy,u.oaaHm| ¢ BOMbLWKUMIN BHOCMMbIMIA noTepAamMn HeonpeneneHHoOCTb nepenaTo4vHbIX
KoathpuLUMEHTOB 821 n 812 MOXET BO3pacTaThk 3HAYMTENBHO 13-32 HaNMYKMA OLMBOK OT NEpPEKPECTHLIX CBA3eil aHanuaa-

TOopa uenen.

a) MamepeHwe npoBogMTCcs cornacHo 7.1 HacTosAwlero ctaHgapTa.
b) MO — ppoccens TUna SMD ¢ TunoseiMKU NapameTpamu 20log |S, 4| = —20 ab n 20log |S,4] = -0,94 ob Ha YacToTe

100 Mlu.

c) AnanuaaTtop uenen kannbposaH TRL-kanvbpoekoi. YpoBeHb curHana coctaBnset 0 abm, wupwnHa nonockl npo-
nycKkaHWs no npomMexyTtodHor yactote — 100 Mu.
d) WcneiTatensHoe ycTporcTBO cobpaHo cornacHo pucyHky 18.
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FOCT CISPR 17—2022

MpunoxeHune B
(cnpaBo4Hoe)

MpuMepbl UCNbITaTeNbHLIX AWKWKOB ANA U3MepPeHUA BHOCUMbLIX NOTepb

B.1 MpucnocobneHuna n annapartypa ounsTpoB

B.1.1 O6Gwue nonoxeHuns

McneiTyemoe yCTpOMCTBO [OMKHO ObiTh YCTAHOBNEHO B NOAXOAALMIA UCNbITATENBHLIN AWMK. Ecnu nons3oeartenem,
Npov3BOAUTENEM UMK OpraHamMn KOHTPOMSst HE YCTAHOBIEH CreLMarnbHbli UCNbITATENBHBLIA KOMMANEKT ANA crneumMansHoro
NMPUMEHEHUSA, K UCMLITATENBHOMY KOHTEWHEPY YCTaHaBMNMUBAOTCH cneaylowme TpeboeaHus.

B.1.2 KOHCTPYKUMA UCNbITaTENbLHOMO ALMKA

KOHCTPYKUKMA MCMbITATENBHOIO ALLMKA OTPpaXeHa Ha pucyHkax B.1 n B.2. DnemeHTsl 1 hunsTpbl NogaeneHus nomMex,
KOTOpbIE HE UMEIKT 3KPAHOB W CBOMX CODCTBEHHbLIX KOAKCWanbHbLIX BLIBOAOB HA BXOA4AX W BbIXOAAX ON1F W3MepeHuWi, no-
MELLaTCH B UCMbITATENbHbBIA ALLKK, pa3Mepbl KOTOPOro 3aBUCHT OT UCMLITyeMoro o6opynoBaHvs (HanpuMep, ero anvHa |,
BeicoTa h, wupuHa w). KoHTENHEp — 3TO ALWMK C METANMUYECKUM MOKPLITUEM, CAEMNAHHbIA U3 HEMAarHUTHOrO MeTanna.
Awmk, KOTOpLIW NpeaHasHayeH AN U3MEPEHUSA MPOXOAHLIX KOHOEHCATOpPOB M (OUMLTPOB CO BCTPOEHHBLIMK BLIBOAAMM,
[OMKeH UMETb BHYTPEHHEE pasfeneHne ¢ OTBEePCTUEM AN YCTaHOBKM KOHOEHCATOPOB U (hunbTPoB. [lOMmKeH CyLlecTBo-
BaTb HAOEKHbIA ANEKTPUYECKUIA KOHTaKT MEXOY pa3feneHHbIMU YacTaMK KOHTelHepa. PasneneHHsle 4acTu Kopnyca co-
eOUHAITCA NaMKOW UMM HeMpPepbIBHBIM CBAPHLIM LUIBOM; KpbILLKA W KOPNYC COeAMHEHbI BMECTE MPYXMHOW UMW BUHTOBLIM
coeguHeHWeM, u ocoboe BHUMAaHWE criefyeT YAenuTb TOMY, YTOBbI KphIlKa MMEena XOpoLWiA KOHTakT ¢ bopTamMu BOOMb
BCEW €€ ANUHBI NPU U3MEPEHKAX MPOXOAHbIX KOHOEHcaTopoB 1 huneTpoB. KoakcuanbHele rHe3a BCTPOEHbLI B [1BE CTEHKN
ALMKA.

4 -~ )
0 | ]
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MMpumeyvyaHune — A aBnsAeTcA CyMMapHOW BbICOTOW MUCMbITATENBHOMO AwmKa. PekomeHgyemMble 3HaveHusa B, C
1 D npuBeneHsl B B.1.3.

PucyHok B.1 — KoHCTpyKUMS TUNWMYHOMO UCMbITaTeNbHOMo AWKWKa AN UNeTPoB OBLEro HazHavyeHus
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FOCT CISPR 17—2022

PucyHok B.2 — TpexmepHoe naobpayxeHne TUMUYHOMO UCMbITaTenbHOoro AwmrkKa anga dunetpoB obLuero HasHavyeHms

B.1.3 YctaHoBKa (hMnbTPYIOLWEro 3NeKTPOMarHUTHOro YCTPOWCTBA B UCNbITaTeNbHbIE AWWKK

VMenbiTyeMble hunbsTpbl YCTAHABNMBAKT B UCTIBITATENBHBIA AWK TakM 06pa3om, Kak 3To NpeqycMOoTPeHo ANns Ux
0BLIYHOrO UCMONbL30BaHWSA, HAaNMPUMEP KPEMMEHUEM BMHTOBBIM COEOWHEHMEM K HWMXHEN 4acTu AlMKa UMM yCTAaHOBKOW
Ha BHYTPEHHIOK 3KPaHWUPYIOLLYIO CTEHKY SlUMKA ¢ 0becrnedYeHmMemM HAAEeXHOro pagnMo4acToTHOTO KOHTaKTa B criyyae npo-
XOOHbIX (MNLTPOB. YT06bI M3bexaTh OWNBOK OT MHOYKTUBHBLIX U EMKOCTHLIX CBA3EW WM MapasuTHBbIX MHOYKTUBHOCTEN M
€MKOCTEN, COENHSIOLLIME NPOBOAHWUKN AOMKHbI BbITh KaK MOXHO KOpoYe.

BrIBpaHHbIi AWKK fomKkeH ObITb HEMHOro Bonblue UCNbITyeMoro puneTpa; pekoMeHagyemMble pasMepsl: B = 5 cm,
C=5cm, D=5cm.

B.2 MpoxoaHble KOMMNOHEHTLI

MpoxoaHble KOHAEHCATOPLI U NPOXOAHBLIE (PUNETPLI CO BCTPOEHHBIMW BbIBOAAMMW YCTAHABNMBAKTCA B COOTBETCTBM
¢ pucyHkamu B.3 n B.4.

Ecnwv 3asemneHve ocylecTBRAETCH Yepe3 NpoBoA, TO NPUMEHHAIOT NPOBOA C ANWHOW, YCTAHOBINEHHOW NpoW3Bo-
gvTenem, 1 pacnonararT ero no npsamoi. [pyrme Buaebl BbIBOAOB, COEAMHEHHbIE C METaNNOKOHCTPYKLUMEN NOCPeacTBOM
npoBoaa, AOMKHbl BblTe KaK MOXHO KOpoYe, MCX04s M3 NPaKTUHeCcKUX coobpaskeHni.

]
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PucyHok B.3 — KoHCTpyKUMSA TUMMYHOTO MCMbLITATENBHOIO ALWUKE OMA NMPOXOOHbLIX KOMMNOHEHTOB
29
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Pl»"lcyHOK B4 — TpexMEpHoe M306pa}KEHME TUMUHHOTO UCNBITAaTENBHOMNO AWLKUKa ANA NPOXOOHbIX KOMMNOHEHTOB

B.3 OguHO4YHbIE KOMMNOHEHThI

B.3.1 KongeHcaTophl

KoHgeHcaTophbl ¢ ABYMSA NPOBOAHBIMY BbIBOAAMY MOHTUPYHOTCA B COOTBETCTBUM C PEKOMEHAALMAMU NPpOU3BOaUTE-
ns (Hanpumep, Ha neyaTHyto nnaty). Ecnu KOMNOHEHTEl UMEOT NPOBOAHBIE coeauHeHWs, HeobXxoaMMo cneauTe 3a Tem,
yTOBbI ANKMHA KaXaoro NpoBoga cocTaensna 6 Mm Ans HeM3oNMPOBaHHLIX NPOBOACB M 50 MM ON5 U30MUPOBaHHbLIX, ECIN
He ycTaHoBMeHkb! Apyrie TpeboBaHWsA K ANWHE NPOBOAOB.

B.3.2 KaTywWKn MHOYKTUBHOCTH

YcTaHoBKa M NpucoeduHEHWE KaTyLlek MHOYKTUBHOCTMN Takne Xe, Kak 1 y dounetpos (cm. B.1). Heobxogumo cnegmts
3a TeMm, 4ToBbl paccToaHue Mexdy MEeTannMYeckMMn YAacTAMK UCTBITATENBHOM ALWMKA W KaTYLIKOW UHAYKTMBHOCTM Bbino
A0CTaTo4HbIM, YTOBbI N3bexaTbe MarHUTHbIX CBA3eN. KaTyLKn MHOYKTUBHOCTM MPUCOEOMHSAIOT K BbIBOAAM UCMbITaTENBHOIO
ALLMKA B COOTBETCTBMM C PEKOMEHAALMAMM NPOU3BOANTENS (Hanpumep, NyTeM MOHTaxa Ha neyaTHyto nnarty). CoeguHu-
TenbHble NPOBOAA A0MKHBI ObITe MPAMBIMU U KaK MOXHO KOpO4e.

B.3.3 Peaucropbl nogaBneHus nomex, kabenu u apyroe obopygoBaHue, Ucnonb3yemMoe Ans nogaBneHUs
nomeXx OoT CUCTEM 3aXXMraHWsl TPAHCNOPTHLIX CPeACTB

YcTaHoBKa, NOOKMNIYEHUE Y NPOBEAEHNE N3MEPEHWI AOMKHBI COOTBETCTBOBATL TpebosaHuam CISPR 12 [1].
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MpunoxeHune C
(cnpaBo4Hoe)

MeToabl H3Mep9HHﬁ BHOCUMbIX NOTepPL B He 50-0MHbIX cUCTeMax

C.1 Cuctema 0,1 Om/100 Om

C.1.1 O6wme nonoxeHnA

3TK CMCTEMBI CNONB3YIOTCA 4NA (OUMNETPOB NMHWIA ANeKTponepesaqu.

3TuM MeToOOM M3MepPAITCH BHOCUMble noTepn unetpa B cucteme 0,1 Om/100 Om (1 HaobopoT) BMECTO CUCTEMBI
50 Om/50 Om (75 Om/75 Om). B nonoce wactot ot 1 go 300 kl'y TpebytoTca ABa LWKMPOKOMOMOCHLIX TpaHcgopmMaTopa
(1,4:1 n 22:1 gna 50-omHol crctemMel). Cm. pucyHok C.1.

MpumedyaHune — [AnA HEKOTOPbLIX (DUNLTPOB, HANPUMEP EPPUTOB C BbICOKOW MarHMTHOW NPOHMLAEMOCTLIO,
cuctema 0,1 Om/1 MOM npegycmaTpuBaeT Hauxylwve BHOCUMbIE NOTepu.

0.1 Om 100 Om

50 Om 22:1 'J HMenbiTyeMblid L, 1,4:1 50 Om
leHepatop TpaHcdopmaTop UneETp TpaHcthopmaTop MpremHMK

PucyHok C.1 — WMcnbiTaTtensHasa cxema

C.1.2 Teopusa metoaa

C nomoLublo HacTosLero MeToga M3MEpPEHW C HeonpedeneHHbIMU MOMHBIMKM COMPOTUBNEHWUAMU MHTepdencoB
06BEKTMBHO YCTAHABNMBAETCSA, YTO PUNBLTP:

a) B 3afaHHOl Momnoce 3aTyXaHus MMeeT Xopoluve U AOCTaTovHO MpefackasyeMble XapakTepUCTUKMA BHOCUMMBIX
noTeps;

b) B nonoce nponyckaHus He oBHapyX1MBaeT napasvTHble konebaTenbHble pe30HaHChI.

MeTog y4WTeIBAET rPaHUYHbBIE COCTOAHMUS, YUNTHIBAIOLWME pearnbHbIe LENW, UCXOOs U3 CTAaTUCTUYECKUX AaHHBIX Non-
HbIX CONPOTMBIEHWIA (MCTOYHWKOB W Harpy3oK), yCTaHOBNEHHBIX OMNbITHEIM NyTeM.

Mcxonga M3 TeopeTMyeckoro aHanvsa HecornacoBaHHOCTWM UMBETPOB MOryT ObiTe BblAeneHsel TPU OTAerNbHble
npobnembi.

1) MNapasnTHble pe3oHaHCkl B NOMOCE NPOMNycKaHWa W NepexoaHon Nnomnoce SBRSTCH NPUYMHON ABYX PasnuyHbIX
MEeXaHW3MOB, UMEHLLMX Pa3nnUYHbIAN CMBICH:

i) rpaHWYHble pe3oHaHChbl ((PUNETP Pe3oHWPYeT C reHepaTtopoM W/MMK NOSHbIE CONPOTUBEHUA Harpy3kn SBns-
IOTCA aHanorM4HbIMKU, C NMOXOXKUMK NapaMeTpaMu BbIBOAOB). K c4acTbio, B peanbHbIX LEnsX Takme pe3oHaHChbl XOpPOLUOo
AeMndmpyroTes, Tak Kak gobpoTHOCTE Q 3KBMBANEHTHOW CXEMbl ManeHbKas (MCKMIoYEeHUs BCTPeYaroTes B CUH(a3HOM
peXmnmMe, HO 3TO MOXET ObITk NErko NpecAoneHo);

ii) BblpaXXeHHble Napa3uTHbIE PE3OHAHCHI MOTYT BbITh CBOWCTBEHHBI COBCTBEHHBIM pe3oHaHcam dunetpa. Kpu-
Tuyeckne cobCcTBEHHbIE PE30HAHCHI MOFYT MPOWUCXOAWTL TOrAa W TOMLKO TOraa, €Crv 0AHO NOMHOE CONPOTUMBNEHWE OOHOMo
BbIBOAA HaMHOro GonbLUe, a pyroe — HaMHOTO MEHbLLE XapakTepUCTUHECKOrO NONHOMC CONpoTMBREHWA dunneTpa. B atom
cnyyae cobcTBeHHas AOBPOTHOCTE hWUMbTPa AOMUHUPYET. 3TOT MEXaHW3M MOXET MPUBOAUTE K BHOCKMOMY YCUIEHWIO
(oTpuuatensHbiM BHOCUMBIM noTepam) 0o 30 ab. 3To aBneHMe BO3HUKAET B MaMepuTenbHbix cuctemax 0,1 Om/100 Om
(v HaoBopoT). 310 MOKeT BbITh YyCTPaHEHO NpaBUIbHEIM NPOEKTMPOBAHVEM hUNETPa.

MpumeyaHue — CobCTBEHHBIE PE30OHAHCHI BO3HUKAIOT B PA3NMYHbIX KOMOMHALMAX CONPOTUBIEHUIA HArpy3oK
oT 0 Om unu go = Qm.

2) lNnoxuve xapakTepuCTUKX B HUKHEW YacTK nomnockl 3atyxaHng. OBbIMHO ANs UNETPOB HU3KMX YacToT, TaKUX Kak
douneTPLI NMHWK 3neKTponepeday, adpdeKkT paccornacoBaHWs MNOMHOMO CoONpoTUBMEHWs Gonee CUMBHBIA B HUKHEW YacTy
nonocel 3aTyxaHus. 3gecek metog 0,1 Om/100 Om (1 HaobopoT) onpenenseT Nboi QUNLTP, pesynbTaTel UCNbITAHUA KO-
TOPOro CUIbHO OTAMMAIOTCA OT NpeAnonaraeMoro pesynerara namepeHuil B 50-omMHol cucteme. B aTomM KOHTEKCTe JOMKHO
BbiTh YKa3aHO, YTO MHOTOCEKLMOHHbIE UNBTPLI («pasfeneHHsie» UnbTPbl) He TOMBKO HAMHOrO Myudlle Mpyu CUNbHOM
paccornacoBaHuu, YeM NpocTble (PUMLTPLI, HO U elle HAMHOro MeHbLLUE W 3KOHOMUYHee (NodpoBHOCTU CM. B [7]).

3) Metoa namepeHus. McnblTaHua NpoBOAAT Mo CXeMe, NnokasaHHoW Ha pucyHke C.1.

[ononHWTeNsHO BLINOMHAKTCS UCMbITAaHWA C 3aMeHAeMbIMK 1 0bpaTHeIMU TpaHcdopMaTopamu. TpaHcdopmaTo-
pbl — WKMPOKONonocHbie (eppuT) n paboTtatoT B nonoce ot 1 go 300 klMu. Ana 75-oMHoK cuctembl KOadhUUNEHThI TpaHC-
dopmauumn — 27:1 1 1,15:1.
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FOCT CISPR 17—2022

Ecnu ncnone3syetca obopygoBaHme ¢ 4OCTATOMHOW YYBCTBUMTENBHOCTHH), BO3MOXHO MCMOSMB30BaHME CXEM UCTbITa-
HuiA, obecneyrBatoLLMx TpebyemMoe conpoTUBINEHVE BbIBOOOB 6e3 Mcnonb3oBaHus TpaHcopMaTopoB.

[lns cooTBETCTBYHLUMX (hUMETPOR ¢ nonocor YactoT oT 1 go 100 Ky MakcMmarbHble NoTepH YCUMEHUS Ha OpYTrux
yacToTax AoMmKHel ObITb MeHblue, Yem 10 ob. B nonoce 4acToT nonockl 3aTyxaHus BHOCMMEIE MOTEPU HE OOMKHbI OTIK-
yaTtbcsa boree yem Ha 10 gb 0T 3ag4aHHOrO YPOBHA.
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MpunoxeHune D
(cnpaBo4Hoe)

Peanusauusa 6ydepHbIX Lenew Npu M3MepeHU BHOCUMbIX NOTephb

D.1 O6wwme nonoxeHus

Mpy U3MEPEHWUN B YCIIOBUSAX CMeLLEeHNa TpebyroTcs BydepHble cxeMbl ANA Pa3Bsa3KU UCTOMHKKA TOKa CMeLLeHns oT
UCMBITATENBHOM YCTAHOBKM (reHepaTtopa, NpUeMHUKa U UCrbITyeMoro obopyaoBaHms).

D.2 Cxema TunuyHon bydepHon uenun

Cxema TUNUYHOW BydhepHoW Lienn oTpaxeHa Ha pucyHke D.1.

B1 B2

B4 B3

G — reHepartop curHanos; Fl — chunetpytoliee ycTpolicTeo AnA obecnedyeHmns anekTpoMarHuTHon coemectumocTtu (MO); BS — nctouHmnk

TOKa cMelUeHns; Ly — pasBasbiBaroLasn MHOYKTMBHOCTL, C; — koHaeHcaTop ceasu aAns RF-curHana; C, — paseAsbiBalowmin kKoHaeHcaTop

Ona Toka cMmewenus; B1 — BbIBO4 ANS NOAKMHOMEHWUS CUrHANLHOrO reHepartopa/npuemMHuka; B2 — BbiBoa Ans nogknwdedHns MO,
B3 — BhIBOg ANs NOAKNKOHYEHNS UCTOMHMKE TOKa cMelleHns; B4 — BeiBoa ANs NOAKNKYEHUS K ONOPHOMY MOTeHUuany

Pucyrok D.1 — lMpumep nogknioyeHns BydepHbix Lenei Ang UCNbITaHUA B YCIOBUAX CMELLEHNS

KonneHcatop C, oomkeH cBasbiBaTk RF-cUrHan B MamepuTenbHON CXeMe W pasBAasbliBaTk reHepatop curHana RF ot
cxembl cMelleHns. OH JOMmKeH UMeTb HU3KOe MOJTHOoe COMpPOTMBINEHWE B paccMaTpyMBaeMOl Monoce 4acToT B CpaBHEHMM
C NOMHbIM CONPOTHBEHMeM UCTOYMHUKA RF-curHana v nonHbIM COnpoTUBIEHUEM UCMbITyemoro obopyaoBaHus, NOOKMNO-
Yaemoro K BbiBoay B2, rge 0omkHo BbITe paCCMOTPEHO HIKHEE 3HAYEHME.

NHOykTWBHOCTL L; AOIMKHA pa3BAsblBaTh MCTOYHWMK TOKa cMelleHus oT RF nameputensHoi cxemel. OHa QomkHa
WUMETL BBLICOKWIW MMMEAaHC B paccMaTpyMBaEeMOW Moroce 4acToT B CPaBHEHWW C MOSHBLIM COMPOTUBNEHWEM WUCTOMHMKA
RF-curHana 1 nonHeiM CONpoTUBINEHneM McnbiTyemoro obopyaoBaHua, NogKNYaemMoro K Beisogy B2, roe pomkHo ObiTe
paccMmoTpeHo Bonbluee 3HayeHue. KaTywka MHAYKTUBHOCTKM He O0MKHa HackIWaTbCA MakCcMMarbHbIM TOKOM CMELLLEeHUS,
nogaBaemMbiM K UCTIbITYEMOMY 000pyA0BaHWI.

KoHpeHcatop C, BMecTe € L; AOMKEH 3alUTUTL MCTOYHUK TOKa cMmelleHua oT RF-curHana. OHWU A0MKHbI MMEeTb
HM3KOE MOMHOE COMPOTUBMEHUE B pacCMaTpUBAEMON NOMOCE YacToT B CPABHEHUK C NMOMHBLIM paavo4acTOTHLIM CONPOTMB-
NEHWEM UCTOYHMKA TOKA CMeLLeHMs. Ecnn BoaMOXHO, CrneyeT UCnonsL30BaTh KOHAEHCATOP NPOXOAHOMo TUNa.

KomnoHeHTel Cy, C; 1 Ly OOMKHBI MMeTh COBCTBEHHYI0 PE30HAHCHYI0 YacToTy BHE paccMaTpUBagMO Nonock! Ya-
CTOT W QOMMKHbI BbITb COeQUHEHb! ¢ y4eToM npuHumunos RF-tononorunm.

[o npoeegeHns namepeHrin ocrnabneHus ucneiTyemoro o6opyaoBaHusa co CMeLleHWeM AOMKHO BbITk YCTaHOBNEHO
C NOMOLLLIO NpeaBapuUTEnbHLIX UCMbITaHUKA 6e3 Toka (McnbITyemoro obopynoBaHus Bea cMeLLEHWA), YTO HA UCNbITAHKA B
paccmaTpuBaemMoi Nonoce 4acToT He BIUANT BydepHbie CXEMBI Y UCTOYHMK TOKA CMELLEHMWS.

D.3 Mpumep 6ychepHon cxemsl (oT 0,1 go 30 MI'u)

B Ttabnuue D.1 npuBeneHsl pekoMeHdauun ans OydepHoi cxembl, NnpuMeHsieMol B nonoce 4actoT ot 0,1 go
30 MTy.
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Tatnuua D.1— Crneundukaumnsa anemeHToB ByepHbIX CXxem

BycbepHasn cxema Ans nonockl Yactot ot 0,1 go 30 My

SnemeHT Tun 3Ha4eHune
C, KoHngeHcaTop ¢ Manon MHAYKTUBHOCTbLHD 100 v
C, [MpoxogHoi KoHOeHCATOp MMM KOHAEHCaTop ¢ Manon MHOYKTUBHOCTLIO 1 MKD
L [poccenb Ha CTepXKHEBOM cepAeyHuKe 10 mIH

3HaueHus L v C aBnsaTca pekoMeHayeMsIMy. BoamokHo, noTpebyeTcs ux agantTupoBaTth ANs U3MepeHuii onpeae-
NEeHHOTo UCMbLITYEMOro 0BopyaoBaHus, HAaNpUMep OUNbLTPa C O4eHb BOMNBLUMMUW BHOCUMBLIMY NOTEPSAMU, YTOOLI NpedoTBpa-
TUTb NOGOE BNUSHUE HA PE3YMLTaThl U3MEPEHMIA.
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MpunoxeHue E
(cnpaBo4Hoe)

H3mepeHre BHOCUMBLIX NMOTEPb. Obwmne nosicHeHUA

E.1 Teopusa namepeHuAa BHOCUMbIX NOTEpPb

E.1.1 Obwme nonoxeHnn

MamepeHne BHOCMMBbIX NOTEPb ABNAETCA CTaHA4apTHbIM METOAOM OnpedeneHns nogasneHna paguodacToTHbIX Mo-
Mex PUNETPOM UMK OPYrol NogaBnAoLWENn CXeMON.

CHavana npoBogAT KOHTPONbHOE M3MEpPEHWE C KOPOTKUM 3aMblKaHneM Mexdy reHepaTopoM CMTHanoB W NpUeMHM-
KOM, HanpskeHue Voo M3MEPAINT Ha 3axmMmax Z,. CM. pucyHok E.1.

3arem nomeLLatoT PUnsTp B CXEMY UCNbITaHWIA (CM. pUCYHOK E.2), BTOpoe namMepeHue — aTo U3MepPeHUe Hanpsxe-
HUA V,, Ha 3axumax Z,.

1 — reHepaTtop CWrHanoB; 2 — KOpPOTKO3aMKHYTas Lienb; 3 — M3MepWUTENbHbIA NPUEMHUK; 4 — ONOpHbIA NOTeHuuan (Metannuyeckas
nnacTuHa 3asemneHus); V, — HanpsKeHWe XonocToro xoaa reHeparopa; V, — BbIXOQHOE HanpshkeHwe; Z; — NorfHoe ConpoTUBNeHne
redeparopa; Z, — NOMHOe CONpOTUBNEHNE NPUEMHIIKA

PucyHok E.1 — Cxema ncnbiTaHnid Ans uaMepeHna BHOCMMbIX MOTepb, 3TanoHHOe U3MepeHne
(chunbTp 3amelLleH KOPOTKO3aMKHYTOW LIenbHo)

P 3
v, \c_;\>1 z, </> v,

4

1 — reHepartop curHanos; 2 — WcnbiTyeMoe (hvneTpyoLLee YCTPOWCTBO Ans obecnevyeHns 3anNeKTpoOMarHMTHOW COBMECTUMOCTH; 3 —
M3MEpUTENbHBIA NPUEMHKK; 4 — OMNOPHLIN NoTeHUMan (MeTaniuyeckas nnactuHa sasemneHus); V, — HanpaxeHue XonocToro xopa
reHeparopa; V2 — BbIXOAHOE HanpsXeHue, Z0 — NOMNHOE CoNpPoTUBNEHWE reHeparopa; Z2 — NONHOE CONPOTUBNEHNE NPUEMHUKA

Pucyrok E.2 — Cxema ucnbiTaHuin n3aMepeHusa BHOCMMbIX MOTEPb, M3MEPEHWE UCNBITYEMOro iuneTpa

E.1.2 OnpepeneHue
BHocumele notepu onpegenstoTcea B Aeumbenax crnegytowen opMynou:

a, =20|ogVVL;=2OIogsz°2, (E.1)

roe Zy = Z, = 50 Om u, Takum obpasom, v, = %
E.2 NamepeHne BHOCUMbIX NOTEPb
E.2.1 OcHOBHOW MeTOZ UCMNbLITAHUA
Kak onpegeneHo B npedblayluMx cTaHgapTax, UaMepeHMe BHOCUMbIX NOTepb BbINOMHAKT NyTeM U3MepeHUs onop-
HOro HanpsXeHWsA C UCMNOMb30BAHNEM CXEMbI UCTBITAHWUIA, MOKa3aHHOW Ha pucyHke E.1, u 3aTeMm u3MepeHneMm, Kak noka-
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3aHo Ha pucyHke E.2, co BcTaBneHHbIM ounstpom. Kaxgoe namepeHue BeINONHAKT AN NOMHOW YacToThl pa3BepTKM Mnu
AN KaXgon YacToTel B OTAENbHOCTU. Pedynbtatel 06oux naMepeHunini npeobpasytoTes B 3HAYEHUS BHOCUMbIX NOTEPL MO
BblLlenpuUBEAeHHON hopMyne.

E.2.2 YnpolleHHbLIA MeTo U3MepeHUi

C nomoLLbo COBPEMEHHbIX reHepaTopoB CUrHaNoB U MPUEMHWKOB BbIMOMHAETCA TONBbKO OOHO M3MepeHue Hanpsixe-
HUA V, Ha 3aumMax Z, co BCTaBMNeHHbIM (unsTpoM. OCHOBHOE U3MEepeHue MOXKeT BblTb NPOnyLIEHO, ecrik onpeaenaHo,
YTO reHepaTop CUrHaros BblOAeT MOCTOAHHOE HanpstkeHue V,, Aaxe eCcnv NOAKMHYEeH WCTbITYeMbIA (OUNETP C HU3KUM
MOMHLIM COMPOTUBNEHUEM (Hanpumep, 13-3a BonbLIKMX 3HaYEHWH eMKOCTEN B OUNLTpe).

Ecnu reHepaTtop CUrHanoB AOCTATOMHO CTabUneH, «onopHoe HanpseHWe» BCerna pagHo nornosuHe V, 1 UMeeT no-
CTOSIHHOE 3HauyeHWe, TO MOXHO NONb30BaTLCA BhILLeNpUBeAeHHOW (hopMynoii. ITo No3BONSEeT NPpoBoAMTE Donee BeicTphie
M MeHee JOpOorocTosmne U3MepPeHus, KOTopble Takke MOryT BbiTe NONHOCTEIO aBTOMaTU3NPOBaHbI, YTO Heobxogumo aAns
33BOACKMX UCMbITaHNIA.
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MpunoxeHune F
(cnpaBo4Hoe)

Cxema U3MepeHWAa NONMHOro CONpoTUBNeHUA

F.1 O6wme nonoxeHnsa

HacTosLwee npunoxeHue onnceiBaeT NprMMep M3MmepeHUAa NoNHOro CoONpoTueieHnAa C UCNonb3oBaHUeEM 060py,u,03a-
HWA ANnA naMmepeHna nonHoro ConpoTmeBneHna.

F.2 MNpumep cxembl

F.2.1 OByxBbiBogHOE 060pyAoBaHUe C BbIBOAAMM

[ns npoBeaeHus ncnbITaHWA UCMONb3yT 06opynoBaHUE ANs UBMEPEHUS MOMHOIO CONPOTUBIEHUS C YETLIPEMS Bbi-
Bogamu. Ha pucyHkax F.1 u F.2 noka3aHbl cxema UCNbITaHUA 1 YeTbipeXBbIBOAHOE UCTbITaTeNbHOe YCTPOWCTRO Ansi 0bo-
pygoBaHWs C BbIBOAAMMW COOTBETCTBEHHO. 3Ta KOH(UrypaLKs no3sonsgeT NpoBoavTL U3MepeHus Ha YactoTe go 100 M.

WameputenbHbId UHCTPYMEHT
""""""""""" KoakcnanbHelii  WenbiTarensHoe
kabenk npucnocobneHve

PucyHok F.1 — Cxema ucnblTaHui Ana BelBoagHoro obopynosanus (10)

no

SnekTpog,

MpumedyaHune — bonewoe VMO ¢ BhiBOgaMuM UaMepatoT B nonoce vactoT go 100 My, MO dmkcupyetca B
NacTUHYaTBIX 3MeKTpodax NyTem 3aKpy4yuBaHUA BUHTOB. 3NeKTPOAbl NOAKMIOHAoTCH K pasbemMaM Ha 3aHen CTOPOHe.

PucyHok F.2 — YeTbipexBbIBoOHOE MCMbITATENBHOE YCTPOWCTBO Ans obopyaoBaHua ¢ Beieogamu (MO)
F.2.2 O6opynopaHue NoBepXHOCTHOro MoHTaxa (SMD)
F.2.2.1 Cxema namepeHuun

[nsa npoBegeHWa UCMbITaHWMA UCNONb3YHOT NPUOOPLI M3MEPEHMA NOMHOIO CONPOTMBINEHWA, KaK NOKa3aHO Ha PUCYH-
ke F.3.
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MenbiTyeMbli HenwiTatensHoe
WamepuTenbHLIA UHCTPYMEHT nopt npucnocobneHue

I T [TTTTTm T 7
|

/ . | :
|

R=50 Om U | :

' [
; |
|
|
1
|
|
|

G
Vo
—

-

PwucyHok F.3 — Cxema namepenuit ans SMD

F.2.2.2 KoHdurypauma namepeHun ¢ 3aaxxmuMamMmu
Ha pucyHke F.4 nokasaHo 3axvumHoe npucnocobneHve Ana UcnblTaHW OBYXBBIBOAHOTO obopygoBaHuA. 3Ta KOH-
dhurypaums no3sonsaeT NpOBOAUTL N3MEPEHUA HAa MakcMManbHoW YactoTe okono 2 u.

LieHTparn:HbLIA
NpPOBOOHUK

Knewm WO

MoTok Toka

Pesbba

K veneiryemomy
nopry

PucyHok F.4 — WcneiTaTensHoe YCTPOWCTBO C 3aXMMamMu

F.2.2.3 W3mepeHue ¢ Ucnonb3oBaHWeM KoakcuarnbHOro UCMbITaTENBHOMO YCTPOMCTBA

[na namepeHuin ncnonb3yetca obopygoBaHMe N3MepeHns NOMHOro conpoTueneHns. Ha pucyHke F.5 noka3aHo Ko-
aKcuarnbHoe MCnbiTaTenbHoe YCTPONCTBO ANA ABYXBbIBOAHOTO 0BbopyaoBaHua. 3Ta KOHQUrypauus No3sonseT NpoBoanTb
M3MepeHUs Ha MakcuManeHol Jyactote okono 3 Mu.

SnexTpop

WzonsTop

LieHTpanbHbLIA
NpOBOAHKK
BHeluHMiA
NpOBOAHUK

PeanGa

K ucneiryemomy
nopry

PucyHok F.5 — KoakcuanbHoe ucnelTatensHoe ycTpoincteo ans SMD
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F.2.2.4 WiamepeHune C MCNoNb30BaHMEM UCNbITATENBHOMO YCTPOWNCTBA CO CXaTUeEM

[ns namepeHuid McnonbayeTca 000pyLOBaHNE M3MEPEHNS NMOMHOMo conpoTueneHusa. Ha pucyHke F.6 nokasaHo uc-
nelTaTensHoOe YCTPOWUCTBO CO CXaTueMm Ans OBYXBbIBOAHOro obopyncBaHus. 3Ta KoHUrypauus No3BonseT npoBoauTh
U3MEPEHUA Ha MakcumansHoW YacTtoTe okono 3 Mu.

ﬂ KoHTakT ¢ npMMeHeHeM AaRNeHWA

no

!

K neneityemomy
nopry

PucyHok F.6 — VcnbiTaTensHoe YCTPOUCTBO CO cxaTtuem ana SMD

F.2.3 CuHdcasHbIM gpoccens (CO)

F.2.3.1 OnpepeneHve

[ns YyeTblpexBbIBOGHOTO CUHGA3HOro APOCCEnsi NONHLIE CONPOTUBMNEHWA U3MEPSIOT, Kak Noka3aHo Ha pucyHke F.7 a)
1 b), OHM HA3BLIBAKOTCH CUMH(IE3HBIM MOMHBIM CONPOTHBNEHWeM Z. 1 AnddepeHUUansHbIM MONHLIM CONPOTUBIEHWEM Z
COOTBETCTBEHHO.

a) cuHcpasHoe NonHoe ConpoTuBNeHue Z,

) £

b) auchdepeHunansHoe NoMHOe CoNpoTUBNEHNE Zy

PucyHok F.7 — CoepnuHeHue ana uamepenuin C

F.2.3.2 ViamepuTenbHbld MHCTPYMEHT U UCMbITAaTENbHOE YCTPOUCTBO

[na kaxgoro pexuma Npu M3MepeHny MOMHOro CONPOTUBIEHUS MeXdy ABYMS COEAWHEHHbIMW TepMUHanamu uc-
nonb3yeTtcs obopynoBaHWe M3MEpPEHNA NOMHOro conpoTtuenenua. Ha pucyrke F.8 nokasaHa cxema namepenun ¢ SMD.
OT1a koHgUrypauma no3sonsaeT NpoBOAUTL U3MEPEHUA HA MakcMManbsHoW YactoTe okono 3 M.

Mpw ncneiTanHnn MO ¢ BeIBOAaMU MCNONB3YETCH UCMBITATENBHOE NpUcrnocobrieHve, aHanorMyHoe nokasaHHoMy Ha
pucyHke F.2.
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40

HeneimyeMbiin WcneiTatensHoe WicnbitarensHoe
nopT npucnocobneHue npucnocotneHuve

I ' | I |

I ' 1 I |
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CuHdasHbIA - AucbchepeHunanHbIA
pPEXUM PEXUM

PucyHok F.8 — McneiTatensHoe yCTPOWCTBO U cxemMa uamepeHuid ana cuHdasHoro gpoccena SMD
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MpunoxeHue G
(cnpaBo4Hoe)

MamepeHue S-napaMeTpoB cUH(a3HOro gpoccens

G.1 Obwume nonoxeHUA

Ha pucyHke G.1 nokasaHa npuHUMnManbHas cxema cvHdasHoro gpoccensa (CL). XapakTepucTMkn B CUH(a3HOM U
avddepeHumanbHoM pexmMmax MoryT BbiTb n3MepeHbl NpAMbIM namepeHuem (oM. G.2 n G.3) nubo KocBeHHbIM namepe-
HWEM C NMOMOLLbI0 S-napamMeTpoB YeTbipex nopToB (cM. G.4).

000
(000"

30— L0 4

Pucyrok G.1 — CuHdbasHbIi apoccenb

G.2 Cxema M3MepeHMH XapaKkTepUCTHUK B CUH(Pa3HOM pexume

G.2.1 O6Lwure nonoxeHns
BxopHble/BoixogHbie knemmbl CL1 coegmHeHbl, Kak NokasaHo Ha pucyHke G.2, ona cdopmMmupoBaHusa obopyaoBaHMs
C [BYMS MOpTamu.

e T
m

0]

5 4

PucyHok G.2 — Cxema n3aMepeHusa xapakTepucTUK B CUH(A3HOM pexume

G.2.2 UcnbiTaTenbHoe ycTpoucTBo ansa SMD
[Mpumep UcnbiTaTeNbHOro YCTPOWUCTBA NoKalaH Ha pucyHke G.3.

a) TonbKO UCMEITATENLHOE YCTPONCTBO b) ucneITaTensHoe YyCTPOWCTBO CO BCTpOEHHbIM Cl

PucyHok G.3 — McneiTaTensHoe ycTporcTeo ang SMD

41

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 45 / 54
CrpaHnua nokymeHTa - https://GostExpert.ru/gost/gost-17-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=69012
https://gostexpert.ru/gost/gost-17-2022?utm_source=pdf&utm_medium=69012&utm_term=page

FOCT CISPR 17—2022

G.2.3 UcnbiTaTenbHOEe YCTPOMUCTBO AnA 06opyaoBaHUA ¢ BbIBOAAMK
[NprMep ucnbiTaTeNnbHOro YCTPOMCTBA NoKasaH Ha pucyHke G.4.

Bug Bug Bua
cREpXY cGoky CHU3Y

PucyHok G.4 — WcnbiTatensHoe ycTporcTBO Ana o6opyaoBaHua ¢ BblBOgamu

G.3 Cxema namepeHUN xapaKTepucTUK B audpchepeHUNaNbLHOM pexume

G.3.1 O6wuMe NonoxeHus
OpaHa 13 BXogHbiX/BbiXxodHbIX Knemm C[l 3azemneHa, kak nokasaHo Ha pucyHke G.5, ana popmupoBaHnsa obopyno-
BaHWs C ABYMS NMOpTamu.

o—o—‘&%—o—o
(000
I = -

PucyHok G.5 — Cxema namepeHu xapakTepucTuk B AuddepeHLmMansHoOM pexumMe

G.3.2 UcnbiTaTenbHoe ycTpoucTBo ans SMD
[Mpumep mcnblTaTeNbHOrO YCTPOWUCTBA NOKa3aH Ha pucyHke G.6.

a) TOMbKO MCMbITaTENbLHOE YCTPOMCTBO b) vcnbiTatensHoe ycTpoicTBO co BeTpoeHHbiM Cll

PucyHok G.6 — WUcneiTaTensHoe ycTpoiictBo ana SMD
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G.3.3 UcnbiTaTenbHoOe YCTPOUCTBO ANA o6opyaoBaHus ¢ BbiBOAaMMU
[NpyMep UcnbITaTeNbLHOMO YCTPOMCTBA NoKasaH Ha pucyHke G.7.

Bua Bup

1 n 2 — noacoeavHeHb! K NnHnK; 3 1 4 — NoOCcOeaWHEHD! K 3emMne

PucyHok G.7 — WcneiTatensHoe ycTponcTeo ana obopyaoBaHWA ¢ BeIBOAAMUA

G.4 W3smepeHus S-napaMeTpoOB C Y4eTbIpbMs NOPTaAMMK

G.4.1 O6wme nonoXxeHUs
Mcxops us Toro, 4to C[l uMeeT YeTkipe BLIBOAA, XapakTEPUCTUKN MOTYT BbITb OLEHEHBI C MOMOLLLID S-NapameTpoB
YeTbIpEX MNOPTOB, KAk NOKazaHo Ha pucyHke G.8.

000 )
(000

3 0—— L0 4

1", 3’ (3emna) i i 2', 4' (3emna)

PucyHok G.8 — CxeMa namepeHus XxapakTepucTuK S-napameTpoR YeTbipex NopToB

G.4.2 UcnbiTatenbHoe ycTponctBo ana SMD
MpyMep McnblTaTenbHOMo YCTPOWCTBA NOKasaH Ha pucyHke G.9.

a) TONbBKO UCMbITATENBHOE YCTPOWCTBO b) ncneiTatensHoe ycTpoWcTBO CO BCTpoeHHsIM SMD

PucyHok G.9 — UcnbiTaTenbHoe yCTPOMUCTBO ANsA S-napaMeTpoB YeTbipex noptoe SMD
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G.4.3 UcnbiTaTenbHOEe YCTPOMUCTBO AnA 06opyaoBaHUA ¢ BbIBOAAMK
[Mpyumep ncnblTaTensHOrC YCTPOWCTBa NokasaH Ha pucyHke G.10.

Bup
CHM3Y

PucyHok G.10 — WcneiTaTtensHoe yCTpPOWCTBO AnA S-napameTpoB YeTelpex NopToR 06opyaoBaHuA C BelBOOAMM
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MpunoxeHune H
(cnpaBo4Hoe)

Cxema namepeHun S-napametpoi MO 6e3 NnpoBONOYHbLIX BLIBOSOB

H.1 O6wwue nonoxeHun

MeTog M3MepeHuWsi, OnvucaHHbIA B HAacTOALEM MPUNOXKEHUN, MOXET BbiTe npumeHeH K MO 6e3 npoBOMOYHbIX
BbIBOAOB. Hanpumep, deppuTOBbIE CepaevHMKUM U heppUTOBLIE KOMbLUA ANA NOA4ABNEHNS TOKOB CMHMa3HbIX NOMEX B
kabenax.

H.2 MeTton uamepeHus

S-napameTtpbl MO 6e3 BbIBOOOB, TakuX Kak (eppuToBble CEpPAEYHUKMA U (heppuToBLIE KOMbLA, U3MEPHAKTCA C
UCMNomnb30BaHNEM MaTpUYHOro BeKTopHoro aHanusatopa uenein (VNA) c ucnbiTatenbHblM YCTPOWCTBOM, MOKA3aHHBLIM
Ha pucyHke H.1. MeTannuyeckuin NpoBOAHWK Han NNacTUHOW 3a3emMreHns nomellaetca B oteepctue MO ¢ nomoulblo
npoknagku. Npoknagka fomkHa ObITe caenaHa U3 Matepuana ¢ HU3KOW AWINeKTPUYECKOW NMPOHULIAEMOCTLI, HanpuMep
neHononuctupona. Ocoboe BHWMaHWe crnegyeT yaAenWTb LEHTPUPOBaHMIO MPOBOAHWKA B OTBEpCTUM. [POBOOHWK B
OTBEPCTWMU JoMmKeH BbITb pacnonoXKeH napannensHo NNacTUHE 3a3eMNeHns.

Mpoknagka
/ o
C)—
Tpancopmatop  Metannuuecmii cTepieHHs TpaHccopmarop
KoakcuanbHbli kabens l KoakcuansHuIA kaGenb
Mopt#1 [ Z _'_"‘ ''''' ] Mopr#2
c

VA A TG IITIIOII I

MeTtannwuyeckas nnacTnHa 3aseMneHus
PucyHok H.1 — Wamepenune S-napametpos MO 6e3 BbiBOOOB

XapaKTBpMCTquCKOB nonHoe conpoTueneHne NMHKUKM nepegadn ZC, B Om, onpegenAeTca Kak:

Z, - 60cosh™’ (g) (H.1)
roe h u a 0603HaYakoT BLICOTY U paduyc MeTannuueckoro ctepxHsa. MNpeanoututensHo Z, = 270 Om.
Cm. [8] n CISPR 16-3:2010 (nyHkT 4.9.2.1) [2].
H.3 KanubpoBka

Ona yctpaHeHua adidekToB TpaHcopMauui OomkHa ObiTe BeiNonHeHa kanubposka. C aTUM MCMbITATENBHBIM
YCTPOWCTBOM OomkHa BbiTe BhinonHeHa kanubposka TRL (CkeosHon/OTpaxeHHbIA/TTnHna) [6]. Kak nokasaHo Ha pucyH-
ke H.2, ana ckBO3HOro M NMHENHOIO M3MepeHns B kannbpoeodyHoi npoueaype TRL TpebytoTca aBa MeTanMyecknx CTepx-
HS Pa2MUYHON ANWHbI.

MpumedyaHue — [ns nNpoBepku NpEnEnoB U3MEpsSiEMbIX BHOCHMbIX MOTEPb WCMLITATENBHOMO YCTPOWCTBA
AOMKHO BbIT M3MEpPEHD S, Mexay TpaHcthopMaTopamMu G NO3ULMKN OTPAKEHWS, Kak NoKasaHo Ha pucyHke H.2.
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OTpaxeHHLIA

CKBo3HOM

S VA4

TNHeRHBIA

PO T TIETITTE LTI IITITI

Pucyrok H.2 — lNpoueaypa ans TRL-kanvbpoeku
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

BETCTBMA CTaHOapTa:

QOBo3Ha4YeHne CChINOYHOro CreneHb Obo3sHaveHe 1 HaUMMEHOBAHWE COOTBETCTBYIOLLENO MEXIOCYAapCTBEHHOMo
MexayHapoaHOro cTaHaapTa | COOTBETCTBUSA cTaHgapTa
IEC 60050-161:1990 MOD OCT 30372—2017 (IEC 60050-161:1990) «CoBMECTUMOCTb TEXHUYe-
CKMX CPEACTB aneKTpoMarHuTHasa. TepMuHbl U onpegeneHuay
MpumedaHne — B HacToswel Tabnuue MCNONb30BaHO criedylollee ycrioBHoe oB03Ha4eHWe CTeneHn cooT-

- MOD — moguduvumnpoBaHHEIA cTaHaapT.
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(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8l

48

CISPR 12:2007

CISPR/TR 16-3:2010

CISPR/TR 16-4-1

ISO/IEC Guide 98-3

BOCKELMAN D.E.
and EISENSTADT W.R.

ENGEN G.F. and HOER C.A.

SCHLICKE H.M.

URABE J., FUJII K. et al.

Bubnuorpadun

Vehicles, boats and internal combustion engines — Radio disturbance characteris-
tics — Limits and methods of measurement for the protection of off-board receivers
(TpaHcnopTHBIE CpeAcTBa, Cyda U MallWHbl, paboTatollme OT ABUraTtenei BHYTPEH-
Hero cropaHusa. XapakTepucTukin paguonomex. HopMbl U MeToabl M3MEepeHuid Ana
3aLUUTLl HEBOPTOBLIX MPUEMHUKOR)

Specification for radio disturbance and immunity measuring apparatus and met-
hods — Part 3: CISPR technical reports (TexHnyeckue ycnosusa Ha obopyaoBaHue
1 MeToAbl M3MepeHU paguonomex 1 NoOMexoycToM4mMBocTU. YacTb 3. TexHu4eckue
ot4yeTel CISPR)

Specification for radio disturbance and immunity measuring apparatus and met-
hods — Part 4-1: Uncertainties, statistics and limit modelling — Uncertainties in
standardized EMC tests (TexHuyeckue ycnoBus Ha oBopygoBaHue 1 MeTodbl Uame-
peHwU paguMonomMex u nomexoyctoiumBocTy. HacTteb 4-1. MNorpewHocTy, cTtatuctuka
1 MoZenupoBaHue npeaeno.. MorpeLlHocTU Npu cTaHaapTU30BaHHbBIX UCTIBITAHUAX
3aNeKTpoMarHMTHoW coemectumocTt (AMC))

Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995) (HeonpeneneHHocTs uamepenusn. Yacte 3. Pykosoa-
CTBO MO BbIpaXXeHUK HeonpegeneHHoCTH namepernsa (GUM:1995))

Combined Differential and Common-Mode Scattering Parameters: Theory and
Simulation, IEEE Transactions on Microwave Theory and Techniques, July 1995,
vol. 43, No. 7, p. 1530—1539 (MNapameTpbl MaTpuubl paccesHus B AndpdepeHumn-
anbHOM K obLem pexumax: Teopua ¥ MogenMpoBaHve)

Thru-Reflect-Line: An Improved Techniques for Calibrating the Dual Six-Port Auto-
matic Network Analyzer, IEEE Transactions on Micro-wave Theory and Techniques,
December 1979, vol. MTT-27, No. 12, p. 987—993 (Ckeo3Hon/OTpaxeHHbln/[TnHen-
HBIA: YryylweHHsle MeToabl KanvBpoBKM NapHbIX aBTOMaTUYECKUX aHanu3aTopoB
Luenew ¢ WecTbk noptamu)

Assuredly Effective Filters, IEEE Transactions on Electromagnetic Compatibility,
August 1976, vol. EMC-18, No. 3, p. 106—110 (PunbsTpbl ¢ BbicOKOW 3hdEKTUB-
HOCTBHO)

A method for measuring the characteristics of an EMI suppression ferrite core, IEEE
Transactions on Electromagnetic Compatibility, November 2006, vol. 48, No. 4,
p. 774—780 (MeTon MaMepeHVsa XapaKkTepUCTUK NoAaBMNeHUs dneKTPOMarHUTHbIX
nomex heppuTOBbIM Cepae4HUKOM)

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 52 /54
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-17-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=69012
https://gostexpert.ru/gost/gost-17-2022?utm_source=pdf&utm_medium=69012&utm_term=page

FOCT CISPR 17—2022

YOK 621.391.827:006.354 MKC 33.100.01 IDT

Kntoyesble cnoea: pagunonomMmexn, naccuMBHbIE dJVIJ'IpryIOU.I,VIe SNeKTpoOMarHnTHble yCTpOIﬁCTBa, BHOCUMbIE
noTepwn, NONIHOe CoONpoTUBIIEHNE, S—napaMeprl, HOPMbI, MEeTOObI MSMEDEHMI?I
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